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RIGHT  HONOURABLE  THE  EARL  OF  DERBY. 


Mt  Lord, 

Dedications,  I  am  informed  hy  critical  people  versed 
in  the  study  of  fashion,  are  out  of  date.  To  one  like  myself, 
who  never  professed  to  move  with  fashion,  that  does  not  sig- 
nify macb.  I  dedicate  these  Stray  Leaves  to  your  Lordship 
out  of  respect  for  the  advanced  and  generous  sentiments 
conveyed  by  yoor  Ijordship's  public  utterances,  and  in  re- 
cognition of  some  trouble  your  Lordship  willingly  undertook 
in  a  matter  concerning  myself. 

I  have  the  honour  to  be, 
My  Lord, 
Your  Lordship's  most  obedient  Servant, 


JOHN  SCOFFERN,  M.B.  Lond. 
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PREFACE. 


If  my  render  of  these  '  Stray  Leaves'  has  ever  bc«ii 
in  a  wtoe-morctiant's  office,  when  wines  were  ta8t«<l 
ia  quick  suoccwsion,  sample  after  iminple,  he  will  have 
I  wco  a  dry  biscuit,  ami  perhaps  a  bit  of  cheese,  inter- 
posed, to  blunt  one  diotiuctivc  flavour  before  judging 
of  the  next 

A  omilar  office  has  been  performed  by  my  con- 
Iribntions  on  folk-lore  and  science,  to  various  maga- 
2iii(%;  in  which  judicious  editors  ore  wont  to  interpose 
■Dill  oondimcntary  fragments  of  distinctive  taste,  to 
frwban  the  literaiy  palate  for  deeper  and  more  im- 
portant subjects  of  mental  culture. 

WTicn  an  individual  accepts  without  murmur  his 

destiny,  not  envying  his  betters,  but  honestly  striying 

to  do  bis  duty  in  the  position  to  which  it  has  pleased 

[God  to  call  bim,  critieiem  sliould  stand  disarmed.     I 

^oik  an  indulgent  public  to  take  the  following  Stratf 

ppt  of  Science  and  Folk-Lore  for  what  they  are. 
I'rottdainite  man,  extinct  species,  spectrum  analysis, 
id  such-like  minor  topics,  can  advance  no  ju^t  claim 
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to  equality  of  interest  or  utility  with  fictional  ren- 
derings of  murder,  bigamy,  and  divorcc-triaU :  of  that 
no  one  better  than  myself  is  aware.  I  doubt  whether 
they  can  even  claim  equality  with  a  well-i(l(ia1iscd 
record  of  petty  larceny.  Things  small  and  mean  have 
their  uses  in  God's  coordination,  notwithstanding. 
Hy  'Stray  Leaves'  liave  done  some  service  on  the 
bisctut-aud-checsc  principle  when  serially  published 
in  magazines,  Their  author  craves  permission  for  the 
modest  hope  that  in  this  collected  and  corrected  form 
their  utility  may  not  be  lees. 

Mainly  selected  from  the  Lemtre  Hour  (in  which 
my  papers  have  taken  substantive  rank,  scientific 
instruc;tiou  being  one  of  tlie  specialities  of  that  peri- 
odical), from  the  Dublin  University  Magazine,  from 
Belgravia,  Temple  Bar,  Tinsleys',  St,  James's,  and 
Chambers's  Journal,  my  *  Stray  leaves,'  in  this  their 
present  form,  have  been  grouped  under  appropriate 
headings,  and  the  scientific  points  brought  up  to  the 
cognisance  of  the  times.  In  this  way  the  attempt 
has  been  made  to  give  a  continuity  and  a  solidity 
to  the  theses,  which  the  exigencies  of  periodical  ap- 
pearance sometimes  do  not  admit  of.  That  the  science 
is  correct,  m  far  as  it  goes,  I  know  ;  that  the  folk-lore 
has  the  warranty  of  authentic  records,  I  also  know, 
having  collated  it  from  accredited  documents.  The 
idea  of  giving  authorities  in  foot-notes  did  onoe 
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suggest  itaelf,  but  was  abandoned  for  two  reasons. 
It  might  have  seemed  pedantic,  for  the  first  reason ; 
and  secondly,  the  volume  would  have  expanded  into 
iaoonrenicnt  bulk. 

Were  I  conceited  enough  to  thint  the  memory 
of  these  papers  might  linger  in  the  public  mind,  I 
should  expect  some  benevolent  critic  to  remind  mo 
of  the  feet,  that  ocrtain  of  them  have  appeared  under 
names  and  initials  not  my  own.  They  are  mine 
not  the  less.  On  soirie  occasions  it  may  be  prudent 
to  escape  at  once  the  enmity  of  enemies — and  what 
is  still  more  important,  the  fi-icndship  of  friends— by 
the  innocent  device  of  feigned  signatures ;  of  which, 
were  this  a  day  of  confession,  I  should  hare  to  ac- 
knowledge many. 


Strag  ITcabcs  of  ^ciciuc  ^  ^olh-1Co«. 


POPULAK  SCIENCE. 

MllfT  circumBtances  pi-ove  that  a  taste  lias  arisen  for  scJen- 
tilic  infonnation,  if  not  scientific  study,  beyonil  tliaf  of  any 
SDtooectent  period.  Popular  magazines,  the  standard  matter 
ofwhjcli  is  assumed  to  lie  liction,  n>-V(-nhole».s  fiiut  imoiu  dck^o- 
i^imally  for  scientific  papers.  Scientific  lecliirea  are  jjene- 
rally  well  attended,  if  only  the  lecturer  lie  cnmjM'tvnt;  and 
iine  llie  fact  sliould  lie  lioeded,  tliut  in  projxirtion  ax  a  lec- 
turer is  more  deeply  versed  in  the  subject  on  which  he  tivats, 
w  does  he  commend  himself  to  an  audience.  It  is  worth 
Hiik  to  inA'estigate  the  causes  of  this  change :  for  andouht- 
(dy  it  is  a  change,  an<l  it  U  rather  sudden.  Not  by  all  is 
tluB  chan^  accepted  at  one  even  value.  Wliilst  some  per- 
ms dirprecate  the  scientific  spirit,  associating  it  with,  some 
Wka  of  irreligioii,  or  at  tlie  least  free-thinking,  others  foster 
dietpirit  as  one  calculated  to  elevate  the  mind  to  concopIJonit 
(ftlie  Dcitj'such  as  the  mind  of  an  individual  unacquainted 
nth  sdence  can  never  aspire  to.  Meantime  science  ad- 
tiocu,  drawing  within  its  ranks  men  of  pure  minds  and  high 
thnlofpcal  training.  The  time  hm  come  when,  if  mi'inbers 
of  the  clergy  bo  sought  to  deprecate  scientific  culture,  they 
cuuiot  be  found  in  the  very  highest  clerical  ninks.     Upon 
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the  laity  science  has  imposed  &  yet  stronger  hold.  Oxford  and 
Cambridge,  nbandoning  their  ancient  principle  <>i'  vxclaiiive 
devotion  to  the  doiwl  Inngiiages  and  pure  niatlipniatics,  liave 
fallen  in  with  the  sentiment  of  the  lUv.  Both  Oxford  and 
Cttuiliridgc  have  established  gwxl  chemical  laboratories,  and 
tliv  colluU-ral  science  of  geology  has  I>een  studied  at  Cambridge 
with  a  devotion  and  frc-ednni  from  theolngical  hiim  eminently 
characteristic  of  the  sjririt  of  the  times.  Some  explanation 
may  be  found  for  the  scientiRc  tendencies  of  the  age  in  practical 
titilitariani^^in — men  being  induced  to  study  scieuc<?  for  what 
it  may  bring ;  and  mucli  us  it  is  the  custom  tt>  deprecate  this 
incentive,  still  the  concet»ion  muKt  be  granted  tliat  practical 
utility  is  one  not  luiworthy  the  aspii-atinn  of  inankintL  Borne 
confusion  exists  as  to  tlie  meaning  of  this  word  '  utility,'  and 
a  loose  way  of  expression  in  respect  to  it  Iiaa  become  usual  j — 
one  it  may  be  worth  while  to  dispose  of. 

If  a  man  could  bring  himself  to  believe  that  any  speciiied 
branch  of  knowledge,  acquired  through  scientific  inquirj", 
was  acttmlly  useless,  and  ever  must  be — tlien,  I  appre-heiwl, 
he  would  not  be  justified  in  giving  time  to  il3  study.  The 
fact  is,  ho  does  not  believe  this:  he  Ciuinot  bi^lievc  this; 
tlie  iLssumption  would  be  wholly  adverse  to  every  ti-aclitng 
of  jjeriorls  gone  by.  No  wonis  arc,  perhaps,  more  ill-«pplled 
than  '  practical'  and  '  un])nurtjcjir  in  respect  to  science.  The 
history  of  science  shows  tluit  facts,  the  utility  of  which  could 
not  only  not  be  seen  at  the  time,  but  not  for  long  ages  after 
the  time  in  some  aises,  have  at  lengtli  liccn  turned  to  tlio 
most  material  account.  Ko  science  is  more  rich  in  t\ieae 
examples  thiin  clicmistry,  nndcrstimiHng  that  scicntic,  as  i* 
usual  in  England,  to  comprehend  electricity  and  ccrtwin  other 
branches  of  physics  us  well.  The  example  of  the  electric 
tel<^aph  has  been  so  frequently  aildticed  in  support  of  this, 
that  I  almost  hesitate  to  adduce  it ;  still,  to  omit  that  illus- 
tration would  be  a.  mistake  in  »uch  an  argument  at  wo.  are 
U]«>n.     When   the   Danish   philosoj>lier    (Erstctl,   in   1819, 
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hat  an  electric  current  travelling  in  any  one  dircc- 
tlefltictcd  8  ma^etic  needle  at  rif^lit  angles  to  itaclf,  no 
sort  of  oso  for  ibis  discovery  was  at  the  time  apparent.  It 
vcvmcd  to  be  in  the  list  of  tfaiiiga  popuUrly  called  tufck^e. 
Nevertheless,  in  time — and,  for  a  discover)-  to  take  effect,  no 
long  tan<^— it  culminated  in  oue  form  of  tlie  electric  telo- 
graph.  Tb«n,  again,  wtion  Faraday  proved,  that  by  winding 
an  inwlatod  tvire  around  an  iron  bar,  and  transmitting  elec- 
tricity tliTDogli  the  wire,  the  bar  was  instantaneously  con- 
verted into  a  powerful  magnet,  he  laid  the  foundation  of 
other  varieties  <^  the  electric  telegraph :  and  the  electricians 
ivho,  tn-forc  bis  time,  proved  that  clcctricit}'  could  bo  made 
to  deA-elop  colour  in  a  chemical  salt  fumislied  a  principle  on 
which  ia  based  a  third  variet}'.  Up  t«  this  day  all  the  electric 
tek^nphs  made  or  proposed — ^whether  to  indicate  by  bcU- 
ringiog,  dial-work,  actual  printing  in  ordinary  letters,  print- 
ing by  accepted  signs,  or  telling  their  talc  by  change  of 
colour  (and  electric  telegraphs  can  do  all  this) — are  hut  de- 
velopments of  three  electrical  functions  that,  when  dtscovcrvd, 
■etiued  as  far  from  useful  apphcation  as  well  might  be.  Take 
eleetntypc,  again ;  titc  heatitifol  process  whereby  a  thin  layer 
uf  gold,  silver,  or  other  metal  may  be  deposited  on  a  couduet- 
iog  turiace ;  consider  the  numerous  practical  apj>licatioiis  of 
this  art,  IIh^  manifold  ways  ui  which  it  conduces  to  tlie 
DtititHrfi  of  Itfu :  tliu  principle  on  wlueli  it  dejKinds  was  known 
moe  time  before  any  practical  application  became  apjiiirent. 

A  verj'  remarkable  apj>lication  of  science,  tliat  seemed  n>- 
DNte  frt'iti  any  human  need,  is  even  now  taking  place  to  niOKt 
itilitarijin  puqMwvs.  Aflcr  the  decisive  proof  offered  liy  Dr. 
^'ndall  ut  a  Friday-evening  Koyal-Institution  lectun.^,  that 
air  can  be  n)e(.'hanically  purified  from  dust  by  trauKtnis.'sioii 
■linngh  a  filter  of  cottwn-wool,  it  i;i  iui|H>.'«»ibIo  the  deiniin- 
Aatiou  can  stop  short  of  effecting  a  rational  means  of  venti- 
ktioo.  Hitherto^  Tentilativv  cuutrivaiioes  of  whatever  kind 
kave  mi-rely  had  the  end  in  view  of  admitting  to  apartments 
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atmospheric  air  as  pure,  but  no  punn'  tJian  the  atmosphe 
«-itliout.  or,  at  tlic  verj-  utmost,  separating  the  gross  fuligi- 
nous particles  due  to  smoke  hy  a  rutle  coiitri\Tiiice  of  filtration, 
08  was  accomplished  by  Dr.  Itoid  in  t!ie  new  Houses  of  Par- 
liament. It  is  impossible  after  recent  discoveries  that  venti- 
lation can  I'emain  at  that  fwint  of  immature  development. 
When  certain  facts  in  ilu-  hietorv  of  iitmospheric  physical 
analysis  sliall  havo  bi-cn  kid  before  the  n-adcr  in  sometliing 
like  the  order  of  their  succession,  the  ]inictical  bearing  of 
I>r.  Tyndall's  late  illustrations  will  become  ii]ip«n'nt.  Thci-c 
i*  a  certain  class  i)f  phenomena  known  to  csjierimcntaiists  by 
the  guuenti  name  of '  catalysis ;'  a  word  of  indctinilo  nieaiung, 
almmt  cijuivuleiit  to  an  admia^oti  that  the  so-calltHl  catalytic 
function  was  not  understood  at  all.  Some  aitalytic  agencies 
refer  lo  the  inorfrantc,  others  ti>  the  orgiunc,  kingdom;  but 
the  time  i*eems  almost  come,  if  it  is  not  already  come,  for 
abandoning  the  i<lca  of  organic  catah'sis  altoguther. 

N<it  many  yeaw  ago  the  cliangi.-  of  sugar  to  alcohol  imder 
ihe  action  ofyeiLst  was  said  to  be  a  catalytic  dningc;  in  other 
words,  that  (he  yv»£i  acti-d  us  n  fcniieut  by  more  contact  in 
some  inscrutable  way.  About  the  year  1836,  however,  the 
discovery  waa  made  tliat  the  trauMtuilation  was  on  organic 
change  due  to  the  growth  of  eci-tain  niiimte  fungi,  none  the 
less  ival  because  they  were  minute.  Proccuding  from  thJa 
atarting-point,  microscopists  soon  foiuid  that  whenever  any 
sort,  of  fermentation  or  decay  occurred,  myriads  of  small 
living  lieings — in  some  cases  vegi-lable,  in  others  animal,  in 
yet  othei^i  indeterminate — were  to  be  found.  Thus,  if  beef* 
tfttt  be  set  usiilo  in  the  open  air,  it  sotm  turns  sour;  and  if, 
when  iti  this  condition,  it  be  microscopically  examined,  it 
teeuts  with  luiiniulculcs.  Again,  the  ])astc  of  whcatcn  flour, 
if  set  a.>iide  for  a  while  in  the  o[>en  air,  also  becomes  the 
abode  of  living  being:!.  Those  an-  two  instances  out  of 
many;  the  gknierutiimtion  being,  ihat  wvery  fenneriting  or  pu- 
treiVing  body  is  the  abode  of  soiiif  form  or  forms  of  organic 
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It  was  found  tlmt  p;reftt  d^-ersity  of  typo  was  discover- 
able in  the  lining  beings  tliat  pcrvnded  ilifferent  sulMtanccs, 
and  that  each  class  of  body  revealed  its  own  forms  of  lifv!. 
For  example,  the  yeast  fungus  ha.^  been  so  froqueutly  ob- 
served and  draiMi,  that  microscopuits  now  s[>eak  of  it  wiUi 
ihe  some  confident  familiarity  a  botanist  does  of  any  variety 
of  the  large  field  mnshi'ooms.  A^'nin,  the  special  fonn  of 
animal  life  to  be  met  with  in  sonr  paste  is  that  of  an  ^-vl,  and 
under  the  guise  of  something  like  river  eels  they  are  to  be 
found  depicted.  Parallel  cases  need  not  be  adduced  to  moke 
comprvhensiWc  the  philosophic  boundary  we  are  arriving  at. 
Out  of  revelations  like  tliese  the  qacstion  natm^y 
evolves  itself:  How  came  these  fhuigs  there?  How  camo 
die  yeast  fungus  in  yeast,  the  paste  ods  in  pastel  and  so  on 
for  the  rest  One  of  two  hypotheses  must  be  adopted  as  a 
ncceMitj'.  Either  the^ie  li\'ing  things  must  have  been  spou- 
tanooiisly  gcfnerated,  or  must  have  been  developed  from  some 
kind  of  o%nini,  seed,  or  germ.  As  for  the  fi|)ontaiieous-geno- 
rntioii  hypotJieaifl,  any  general  reader  would  most  likely  aban- 
don it  as  absurd ;  bat  this  word  '  absurdity '  is  not  lightly 
adopted  by  the  philosopher,  whose  usual  and  only  lof^timate 
way  offlealingwi^  a  disputed  proposition  is  to  tjiku  measures 
by  exi>eriment,  the  issue  of  which  shall  bo  to  show  the  truth 
or  falsehood  of  the  disputed  phenomenon  iu  question.  Now, 
improbable  as  the  thing  may  seem,  the  idea  of  spontanvoiui 
generation  had,  some  few  yean  ago,  n'ou  to  itx  side  many 
advocates  amougst  pliilosopbers  on  the  Continent,  especially 
in  tVanee;  tlie  evidence  on  winch  they  Iiased  tlieir  hypo> 
thesis  being  gatlicred  fmm  llm  fact  that,  notwitlistanding  all 
are  they  had  Ux-n  enabled  to  take  to  insure  lair  conditions 
«f  ttxperiment,  tho  living  forms  of  decomposition,  as,  to  geue- 
nlise,  we  may  call  them,  would  aud  did  present  themselves. 
It  was  found  that  the  pa>(^figc  of  air  through  such  dentruotive 
agents  as  oH  of  vitriol  and  potash  solutiuu  did  not  interfere 
with  the  development  of  these  small  forms  of  life.     Flour- 
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paste,  enclosed  nndor  a  glass  bell  and  cxpotcd  to  nir  Urns 
Iroatvd,  soon  became  pervaded  with  its  ikmily  of  animalcules; 
iukI  iiimibirly  in  respect  to  other  bodies  in  which  tliv  pheno- 
mena of  organic  life  would  under  oixlinary  oircumstHnci:^  be 
seen.  In  trying  other  forms  of  sur-purification,  however, 
ootton-wool  pressed  hard  was  at  Icnf^h  alighted  upon  as 
IwinK  wholly  efficient.  More  than  on«  espmnienter  pro^'fid 
thitt  certain  things  naturally  prone  to  decompose  suffered  no 
dccoinpwitioii  when  exposal  to  nir  tliat  hod  been  carefolly 
filtered  through  cotton-wool.  The  infitrcnce  was  inevitable: 
tlio  cotton-wool  must  have  filtcrtxl  away  the  floating;  germs 
«f  orpnuic  lifi'. 

Tiii^re  wiu  no  sponliuii'ouii  generation.  In  the  cotton- 
wool these  tilings  must  bo,  if  one  could  only  discover  them. 
But  howt  liow  reveal  and  make  manifest  thoiie  microscopic 
forms  of  lifeY  The  taalt  might  well  have  aeemfd  hopeless; 
but  it  has  been  accomplished.  Proof  having  lieen  made,  iw 
already  staled,  that  filtration  of  atmospheric  air  through  a 
pledget  of  cotton-wool  cffectuallj  separated  the  organic  g^nu 
naturally  {lervading  the  atraoaphere,  a  French  ex))erimenter 
hit  upon  th«  following  ingenious  modification  of  the  experi- 
ment. In^tcwl  of  u^ng  ordinary  cotfon-wool,  he  employed 
gun-<nttoa  wo")l,  wlucb,  not  differing  from  (jrdinaiy  cotton 
in  texture,  of  coursu  had  the  same  physical  effect.  lint  the 
power  accmhig  to  the  experimenter  was  this.  Gun-eottou  is 
easily  soluble  in  ether,  the  glutinous  tlui<l  known  lu?  collodion 
being  the  resnlt.  So^  having  taken  gun-cotton,  M.  Piwtym" 
—for  this  was  the  ingenious  e.'^perimenter — ^uaod  it  as  a  filter; 
next  dissolving  the  materials  of  his  hiter,  be  !il>erutcd  into 
the  transparent  collodion  whatev*-r  germ.*  of  organic  life  might 
be  present.  Itoing  liberated,  he  subjected  ihein  to  micro- 
scopic examination,  and  then  what  he  had  been  in  (juust  of 
was  found. 

Hitherto  tlie  group  of  experiments  1  have  been  describing 
seems  far  enough  away  from  any  prnctical  application.     To 
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th«  philosoplicr  it  might  be  veir  intereating  that  the  question 
of  Bpontaneouii  gencratioa  was  settled  in  the  iie^tire — that 
the  axiom  «nific  &e  ovo  was  uplield ;  but  what  use,  the  utilita- 
nan  mi^ht  stilt  inqauv,  wcie  all  titeae  proot<iT  Thin  wti  aliitll 
presently  sec.  Few  of  as  who  are  old  enough  can  have  for- 
gotten the  discovery  which  the  cholera  visitation  occasioned  in 
1849-50.  Aidatic  chok-ra  was,  comparatively  speaking,  a  new 
(tiaease.  Until  this  contnry  had  some  way  advanced,  it  had 
never  be*n  swai  or  lieard  of  even  in  India;  whenre,  haring 
gooe  forth,  its  origin  was  traced  back  to  a  loealised  region 
oonaqxmding  with  tlie  delta  of  t)te  Ganges ;  and  numerous 
ioTCctigatioas,  conducted  by  many  persons  working  imlcpcnd- 
cntly,  aasociated  it  in  tome  way  with  a  detrimental  crop  of 
rice.  It  waa  natural  that  microacopists  should  apply  them- 
aelvea  to  this  rice.  Th«y  did  so;  and  with  the  airious, 
thoogh  not  onespected,  result  of  actually  discorerinf^  a  mi- 
ante  fungus.  Analogies  came  in  aid.  [{ice  ia  a  grass,  and 
thu  fniit  ordinarily  called  the  seed  of  gra.taes  wii#  already 
known  as  being  prone  to  the  growth  of  fungi.  The  i»o>called 
anot  of  witeat  is  of  this  sort,  as  in  like  manner  is  r^e  ergot, 
a  material  used  as  medicine  by  tlie  physician.  In  this  coun- 
trj-  a  m«dical  man,  now  deceased — the  Ute  Dr.  Snow — first 
called  attention  to  the  fact  that  the  incidence  of  cholera  was, 
in  everj'  case  known  to  him,  traceable  either  to  the  eating  or 
drinking  of  things  which  in  some  way  had  been  associated 
with  previous  cholera  patients,  or  else  to  llio  eatiug  and 
drinking  of  articles  of  food  in  which  certain  proc'csscs  of  de- 
emoposition  were  going  on.  The  late  ili-.  W^arington  of  the 
.\potbocaries*  Uall,  tliongh  not  a  medical  man,  ciunc  to  the 
oanclninon  that  Asiatic  cholera  depended  in  some  way  ou  the 
tnodeitcc  of  a  certain  sort  of  fermentation ;  which  was  cqui- 
TiUnt  to  expressing  the  belief,  in  other  words,  tliat  it  do- 
peodod  on  the  growtli  of  microscopic  fungi. 

Collateral   evidence   was    soon   forthcoming.     Tlie   im- 
mmu^  of  copper  smelting-works  fi'om  cholera  had  become 
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noticed;  and  here  j-oimg  pliywcians,  led  away  by  false  in- 
i^calions,  Ixsgnn  U>  ndmitiUter  copjwr  as  a  cholera  remeJv, 
but  without  micocss.  lieu-toniiif;  oii  tlie  matter,  tlie  fact  was 
remcnibcrtrd  that  copper  wiu  not,  under  tlie  ordhiar)'  circum- 
stances of  co|>]K-.r-t(meltiiifr,  volatile.  The  cholera  preveutive, 
wliatever  it  might  be,  must  have  beea  volatile — mu&t  have 
wroii):;ht  its  ]>reventive  agency  through  llic  air-passages,  being 
absorbed  by  the  luugs.  Explauation  must  be  Bought,  not  in 
the  copper  itself,  but  in  some  collateral  product  or  products. 
Thene  were  Riilphurous  add  and  arsenic ;  could  the  preren- 
tiow  of  cholera  be  thie  to  either  of  these  J 

Evidence  on  this  point  soon  camo  to  hand.  It  was  found 
that  men  engaged  in  certain  other  operations  involving  tho 
dispersion  of  sulphurous  acid  bad  also  been  frwj  from  cholem; 
and  accortUngly  a  large  iuuount  of  evidence  wa«  in  favour  of 
the  probability  that  sulphurous  acid  or  its  comjraunds  would 
bo  vnluuhlc  agi-nts  in  thu  trt-atrnfiit  of  cholera,  or  rather  to 
sucure  its,  prevention.  All  this  ac^-orded  with  previous  kiiow- 
\iidpf:  m  to  thi.i  iigunt.  The  fact  bail  long  beeu  known  that 
sulpliiu'ous  acid  alisolutely  prevented  the  fermentation  of  oi> 
dinarily  fermentiblc  filings.  In  the  year  1849  a  considerable 
amoimt  of  sugar-caue  Juice,  charged  in  liarbadocs  with  sul- 
phurous acii),  was  brought  to  this  country  uncharged,  and  its 
fiili  com[ilcmcnt  of  ungnr  extracted.  The  Devoiwhiro  cider- 
maker,  wtAbing  to  produce  sweet  cider  for  the  Iiondon  market, 
had  long  been  in  the  habit  of  sulphuring  liis  ca^ks,  as  he  adied 
the  process,  i.e.  burning  a  sulphur-match  inside  the  bung-hole 
before  turning  in  hw  yet  nnfermcntcd  cider.  Wliat  he  wished 
to  effect  was  thus  actually  effected — the  sugar  yet  present, 
but  which  under  the  urdiiiarv'  mareb  of  fermentation  would 
have  been  changed  to  alcohol,  remained  sugar,  the  cider  kept 
sweet.  Another  ill itst ration.  Certain  makers  of  fruit-pr^ 
serves  in  the  City  hud  dLscovered,  whether  by  reasoiung  or 
practioe  J  know  not,  that  by  rinsing-out  their  preMirvo-ressels 
with  the  soluble  bisulphite  of  lime,  fermentatiou  of  the  pr^- 
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senres  was  obTiat<?d.  Qmilually  wc  nee  an  nci-umulation  of 
evidence  leading  up  to  more  tliuii  nno  practicul  ]ioiiit.  Nuict 
followed  the  announcement  hy  »  itH-mber  uf  tlie  medical  pro- 
fession that  sulphite  of  lime  was,  m  far  tus  hi»  experiunc-e 
went,  an  almost  ah»»lute  cuiv  fur  i:hi>U'nii<;  <liarrhcea — a 
sjmptom  tliat  in  limeii  wlioii  cholera  prcvaiLt  runs  on  to 
diolera  itself.  Otlier  medical  men  tried  this  nge-nt  in  their 
practice;  and  having  e.ilab1islied  its  charncter,  sulphite  of 
lime  is  notr  sold  for  that  purpoM  by  most  dispensing  ch<y 
mists.  Next  dawned  the  idea  that  sulphurons  add  used  in 
some  form  might  be  probably  efhcadous  in  the  pre8Gr\-ation 
of  meat.  Prolessor  Oamgee  <leToted  himself  to  the  necesaaiy 
experiments,  which,  so  far  as  they  have  gone,  are  wholly  su^ 
oessful.  By  the  adoption  of  his  process,  the  details  of  which 
it  is  unnecessary  hero  to  give,  carcasses  of  animals  hon>^ 
klll^  have  been  rendered,  so  to  speak,  incorruptililc.  It 
rcmuiiis  \-ct  to  be  »i-cn  ivliothcr  the  process  bo  efficient  to 
protect  carcu.tM.-s  packed  in  the  hold  of  a  ship  during  a  voyage 
of  Australian  sea  transit.  If  it  bo,  tliun  the  problem  of  feed- 
ing uur  Ktarving  millions  on  good  elicap  animal  food  will  have 
been  solved. 

IjC*  n»  pause  to  reflect  on  some  of  the  remarkable,  even 
titnpeadiHLt,  developments  which  have  rosultfd  from  the  »*«m- 
tngly  al»stnise  and  unjiractical  experiment  of  the  Oeniuin 
philosopher,  who  proved  that  filtered  air  wotdd  not  prevent 
tlie  development  of  linng  beings  in  his  beef-broth.  Whether 
the  germs  of  these  lining  beings  be  filteiwd  away  mechani- 
olly,  or  whether  they  are  killed  by  the  o[K.'nition  of  sulplmi^ 
ODS  aeid,  the  practical  result  is  identical.  It  cannot  be  nsM 
lint  the  airiooa  group  of  experiments  detailed  lias  cidmi- 
nrted  to  its  full  practical  issue ;  but  Dr.  Tyndall  has  tkavni 
thrm  to  :i  focus,  so  to  speak — has  popidarised  them  to  his 
Bodicnceit,  and  is  working  in  Uie  new  tield  witli  all  his  known 
awtg^i  and  employing  all  his  manifold  resources.  Although 
he  is  not  a  medical  man,  yet  the  Iwlief  in  the  germ-theory  of 
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tUsuasc  is  so  strongly  fixL-d  in  liis  mind,  that  he  lias  expressed 
liimsclf  ready  to  be  the  »ubj«ct  of  wtpcriineiit,  by  broatliing  a 
disciu«;d  Mtinoiipliciv,  aimtsl  with  no  fmther  protection  thaw  a 
mouth-iind-nose  filter  of  cotton-wool. 

PertiapH  tliu  utilitarian  in  a  pcHect  sense  will  cavil  at  the 
eninicutttoti  of  gpccti-iuu  anaUtdii  as  a  case  in  iUustration  of 
the  pMut  1  wish  til  illustrate — namely,  the  practical  applica- 
tion, time  being  givt-n,  of  the  inoctt  seemingly  useless  disco- 
veries. He  may  tell  ine,  that  althougli  it  may  ba  ^•ery  in- 
tttrustiiig  to  know  what  the  sun  and  3t.ar3  are  made  of,  and 
tlmugh  spectrum  analy-iia  woul<!  seem  to  have  taught  as  this, 
yet  ."iu<'h  knowledge  is  of  no  use  to  us.  Looking  at  utility 
fi-om  his  pomt  of  view,  we  must  perhaps  give  w«y  to  the  prao- 
ticaJ  man,  and  say, 'Agreed.'  Responding  to  tliis  eonsidcrate 
deference,  will  the  practical  man  kindly  meet  us  half-way  t 
AS^ill  he  please  to  remember,  that  hy  aid  of  this  spectral  ana- 
lyss  Mr.  Crooke  discovered  the  new  metal  tbalUum  t  Will 
he  admit  that  the  discovery  of  any  new  metal  bL'loiigs  to  his 
utilities  t  Ko,  ho  says ;  thallium  is  not  a  useful  metal.  Well, 
I  do  not  feel  inclined  to  argue  tliat  point,  the  practical  man 
and  I  viewing  the  evidence  under  lights  so  totally  diverse. 
Not  glutting  up  a  contest  with  liim,  I  will  proceed  to  describe 
the  facts  and  the  general  line  of  evidence  or  which  this  spec- 
tral analysis  is  based. 

Evi-rj-body  knowra  that  when  a  sunbeam  is  passed  tbroagh 
a  triangular  prism,  the  beam  is  dvcomposud  into  three  prim&ty 
volourii :  red,  yellow,  and  blue.  Newton  described  as  many  as 
seven  colours;  but  more  modem  experimenters  have  proved 
all,  »a\v  thrc^  to  be  secondary — mere  mi:M'd  tints.  So  tuuch 
for  colour;  but  the  solar  rays  arc  not  composed  of  light  alone. 
Tliey  have  Iieat  rays  too^  and  auothtT  set  of  rays  termed  '  ac- 
tinie,'  to  the  operation  of  wjiicli  latter  chemical  cbnngcs  are 
referable— all  the  changes  ol'  daguerrcotyi<e  and  other  sun- 
painting,  wrongly  called  '  photography,'  for  example.  It  i» 
with  the  luminous  part  of  the  spectrum  we  have  now  to  do. 
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'the  1amino»!t  portion  of  a  prism-ilecoin posed  xolnr  Iwam  be 
looked  at,  ocrtaiii  black  bauds  wilt  bo  Kccn  to  trnvt-nK  it,  same 
broader  Uuin  otliera,  but  unch  one  uf  tiivuritiblct  ritlalivo  dimcii- 
stons  and  in  one  invarinbli.*  place.  Iluvirifr  been  tir^t  pointed 
out  by  Fmuonhoriu*,  ttiey  worv  known,  and  arc  xtill  known, 
bjr  the  name  of  Franenbofer's  bnoit.  Thvy  remiuned  a  myv- 
teiy  nntil  Bun.4en  and  KincliotK  solved  it ;  and  out  of  their 
solation  came  the  modem  spectmni  aimlysLit,  which  depends 
upon  the  following  esscntJat  facW. 

Every  metal  can  be  biiriied,  and  heal  sufficient  being  em- 
pli^ed,  the  burning  raa«t)  can  be  made  to  evolve  a  vapoor. 
Emry  metal  bums  witli  a  certain  ini'ariahle  colour,  and  the 
iigbt  of  these  oolours  can  be  projecUil  tbroiigh  a  prinm.  If 
«i  projected,  a  Uuc-  acroi»  the  .ti)eetral  iiiin^!  results,  of  cei^ 
tain  specific  we  nod  also  colour ;  but  if  tlie  light  of  a  buni- 
mg  mass  of  metal  bi;  tn»i$iiiilted  thruugli  its  own  vapours, 
then  the  band  of  colour  it  would  have  yielded  on  the  Hpeo> 
tnun  is  quencli«d  m  to  colour,  iut<I  the  result  is  noi  colour, 
bat  black.  An  indication  of  tlic  nnture  and  racauing  of  spec* 
tni  analyaifl  was  only  aimed  at  in  thiM  place  nn<l  at  IliLt  time, 
and  tlie  outlines  given  will  be  sufficient  to  the  end. 

Whatever  cavil  the  topical  man  of  practice  might  raise 
against  tlie  utility  of  Hpectrum  analysis,  he  will  not  object  to 
the  case  dow  to  follow.  It  in  surely  of  some  una  to  abolish  a 
mnuTaclure  that  prwlucos  horrible  di.scaso,  mostly  fatal,  and 
It  the  same  time  to  diuiinish  the  chances  of  fire.  Amorphous 
w  allotnjpic  phosphorus  has  accomplishc<l  this,  or  rather 
oiglit  accomplish  this.  Whtit,  then,  is  allotropic  or  amor- 
pboas  pbosphorus  ?  Amorphous  means  devoid  of  form ;  in  the 
fnsent  example,  crystalline  form  is  alone  referred  to.  Oi^ 
Hataj  phu(t]>honis  crystallises,  the  amorphous  variety  does 
aut;  hence  the  namo  *  amorphous.'  As  for  the  word'allo- 
trtifiic,'  it  is  u  very  puzuling  word  to  have  any  diseoume  about. 
PhQoMphcn,  of  whatc^'er  kutd,  have  long  been  nsod  to  em- 
]ilay  certain  words  to  comprehend,  certain  phenomena  which. 
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they  cannot  ^xplniii.  It  was  sai<]  of  Ciivier,  that  when  he  gcA 
hold  of  a  living  creatnre  lie  did  not  know  liow  to  classify  by 
any  certain  asaembUi^  of  analogical  signs,  he  [lut  it  in  ra- 
diata.  tSiinilarly  we  may  afhmi  of  chemisU,  that  catalysLii  and 
allotropiHm  are  two  cupboards  wherein  they  have  been  woiit 
to  stow  away  certain  facts  undigcstetl  or  unexplained.  I  have 
said  sometliing  about  cat-dyiiis,  so  it-t  that  pass ;  a]1otro])uiin 
needs  more  attention.  Litt^rally,  allotropifiin  or  allolropicity, 
when  translated  iittu  plain  English,  is  a  very  startling  thing 
indeed ;  moaning  little  else  than  expression  of  the  fact,  or 
rather  beliff,  tiiat  some  one  thing  may  be  some  other  thin^ 
and  yet  rcmnin  the  samt?  thing.  I  will  give  an  illustration. 
Everybody  knows  that  the  diamond  to  look  at  is  very  differ- 
ent from  a  Imn))  of  charcoal  to  look  at,  and  both  different 
from  a  piece  of  black-lead.  This  is  physically  evident ;  yet 
chemistry,  apply  it  as  we  may,  only  proves  that  the  <liamond, 
charcoal,  and  black-lead  are  one  ajid  all  carbon.  If  a  diamond 
be  actually  bmned  in  oxygeu  gas,  carbonic  acid  ivsiiltw ;  the 
very  same  gas  we  obtain  by  the  combustion  of  charcoal  in  a 
stove.  More  evidence:  by  exjiosing  dIamou<Is  to  heat  in  a 
ccrtAin  way,  they  can  be  changt-d  to  coke;  but  unfortunately 
for  the  practicid  man,  luid  happily  fur  ludic-s  who  luive  in- 
vested in  diamonds,  proud  of  the  investment,  no  means  have 
yet  been  discovered  fi>r  effecting  the  backward  change  of 
coke  into  diamonds.  Eiioii{:Ii  for  our  pur|HMC.  Hero,  then, 
W«  have  nn  agent,  on  clement — tliiit  eleini-ut  carbitn,  iLssnm* 
ing  three  fonns.  Chemically,  flic  dement  carbon  is  the  Name; 
physically  it  bt  not  the  same.  How  shall  the  puzzkvi  chemiKt 
describe  the  sameness  and  unsamcness?  He  luis  invented  the 
words  allolropi-Mn,  aliolTiipic,  nllnf  ropicity,  to  this  end.  A  man 
who  has  tlotie  lus  best  ^should  nut  be  bhuned  because  the  best 
ia  im|icrfeet. 

Carbon  is  not  the  only  clement  that  can  assume  allotropic 
changes.  Oxygen  i.<  in  the  same  category,  allotropic  oxygen 
hanng  the  specific  name  coonc — a  name  that  I  am  eurpnsed 
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>  tee  is  so  mucli  popularised.  Hundreds  of  individualB  imog 
English,  but  n-bolly  Toi<I  of  science,  talk  and  tvrite  about  the 
hnmiy  of  p>ing  into  the  country  to  breathe  pure  osone.  Un- 
happy individuals!  they  Ultle  know  what  tJiey  bargain  for, 
A  little  ozone  will  go  n  long  way.  Pure  ozone  entering  the 
lungs  would  be  surely  fatal ;  one  might  as  well  breathe  pure 
chlorine.  The  popular  use  of  th«  word  ozone  is  in  the  '  fiery 
dcniiint'  and  '  subtle  fluid'  category.  Certain  persona  can 
only  describe  a  conflagration  by  using  the  first,  a  lightning 
fladi  by  the  second.  Wc  have  no  concern  with  ozone  or  allo- 
tropic  ojtygen  now,  neither  witli  allotropic  sulphur;  for  this 
also  may  take  on  a  second  form  wholly  thssimilar  to  oinlinuy 
brimstODu.  AllotTDpic  phospbonw  is  what  wo  have  to  do  with, 
and  the  following  particulars  relate  to  it. 

In  tlje  year  1841*  a  Viennese  clicmist,  Professm-  Schrotter, 
gnprised  and  rather  amused  the  staid  members  of  onr  British 
AsfiouatioR  by  announcing  that  in  his  wnistcoat-pocket  lie  luul 
brooght  a  sample  of  phosphorus  simply  envelo|>eil  in  a  fold 
of  paper.  Now  the  particular  circumstance  has  to  be  borne 
in  mind,  tliat  phosphorus^  as  everybody  knew  phcaplionis  up 
to  tho  time  of  the  Tiennese  professor,  was  an  eloinviit  ho 
prom^  to  bunt,  that  it  bad  to  be  kept  under  water,  and,  when 
irmoved  fwim  water,  handled  with  tho  utmost  caution,  iiiaw- 
trach  as  a  ih-gree  of  heat  little  exceeding  that  of  the  lituniiii 
Wy  ouwetl  it  to  burst  into  flame.  8ure  enough  tlie  Vien- 
HK  chemist  liad  brougtit  in  his  pocket  a  certain  pnce-colourcd 
nmlcriul,  and  he  called  it  phosphorus;  but  no  such  phos- 
phams  hail  ever  been  seen.  Philosophers  tried  U>  smell  it, 
The  thing  luui  no  smell.  (!)nluiarj'  phosplionis  sniell.-<  strongly. 
Ftiilosophers  shook  their  heads  and  demurred ;  but  tb<; 
VienR««c  chemist,  using  means  imneces*ary  to  describe  hen', 
duDigBil  Ilia  puce-<.'oloured  (wwder  into  ordinnn-  phosphorus 
without  adding  an_>ihing  to  it  or  taking  anything  away.  This 
evidence  was  of  course  irresistible.  The  Vicnnwe  p]ii)sphoiai» 
hkl  assniQod  some  second  form,  just  as  carbon  may  assume  a 
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seoond  and  third  form :  it  wiut  a!lotro|iic  ]>lio8p]i<>ru9 ;  necord- 
ingly,  by  the  namett  allotropic  or  ainoqihouH  phasptioms  it 
has  ever  since  been  known. 

Ordiniuy  pho^plioruH  is  n  very  deadly  and  insidioiut  |>oi* 
aoa.  If  swallowed,  n  sninlt  portion  soon  kills;  but  swallowing 
is  not  most  to  lie  appreiionded,  Rat^  and  mice  indeed  are 
fond  of  the  phosphorus  flavour,  and  eat  phosphorus  readily, 
to  tlieir  own  destrnction,  when  occasions  permit ;  but  to  hu- 
man beings  the  smoll  of  phosphorus  is  abominable.  Children 
liave  beon  killed  tlirough  putting  lucifer-matches  into  their 
moutbs ;  but  that  sort  of  accident  could  hardly  occur  to 
grown-up  people.  The  poison  danger  of  phosphorus  most  to 
be  apprehended  does  not  come  in  this  way,  but  through  load- 
vcrtontly  breathing  air  perva^lcd  with  phospliorus  fumt^.  The 
result  is  hIow,  hut  it  is  deadly  and  most  horrible.  If  an  indi- 
vidual breathing  phosphorus  fumes  continuously  Iiat'V  an  un- 
build tooth — and  how  rare  is  a  sot  of  teetli  wholly  sound ! — 
abHorptiuii  takes  place,  the  jawbone  dccaj's,  and  in  the  end 
the  patient  dies  in  excruciating  torture.  Allotropie  phos- 
phorus is  wholly  devoid  of  poisonous  quality.  It  is  not  vola> 
tile,  hcuce  it  has  no  \'apour  to  be  breathed ;  and  if  swallowed, 
it  does  no  more  harm  than  so  much  chalk  would  have  done. 
Now  plio8]>harus  is  much  used  in  the  manufacture  of  matches; 
and  a  very  deadly  operation  match-making  was  and  is  under 
the  original  system  of  using  common  phosphorus.  Allotropic 
phoxpltoruK  answers  every  need  if  used  in  a  part  icidar  way ; 
thkt  is,  not  as  on  ingredient  of  the  matcJi  itself,  but  uf  the 
tablet  u])on  wliich  the  match  is  rubbed.  Thus  ScliKittur's 
dijcoverj-  enables  the  manufacturer  not  only  to  ijimrd  his 
workmen  ogainnt  the  chance  of  poisoning,  but  to  guard  tlic 
public  against  the  chance  of  setting  their  premises  on  fire,  in- 
asmuch iLH  the  sort  of  matches  now  under  consideration  will 
ignite  when  rubbed  upon  their  own  peculiar  tablet,  but  not 
otlierwise. 

The  gvueral  history  of  [>hosphoriis  affords  a  good  instanc« 
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of  knowledge  once  alwtract,  ultimately  applied   to  popniar 
utility.     The  di^ouvciy  of  phoa{>lioni£  i»  ouv  uf  muiy  which 
have  been  ewlvLxl  &om  labours  of  the  alchomwt.     Itmu  di»- 
TOvcrod  by  Kunkcl,  and  by  chance.     But  (or  the  incentive  of 
the  philoiiopbcr's  stone  and  universal  elixir,  phosphorus  mi^ht 
not  peHtUfM  have  been  discovered  until  our  own  days.   It  waa 
first  obtainei]  from  tminuil  Hui>ls,next  from  boucs;  ultimat^y, 
when  the  supply  of  bone»  run  itliort,  attention  was  turned  to 
the  mineral  phosphate  of  lime  iif  Glttrel]tadun^  from  wliich  sub- 
stance Dearly  all  the  plio^jtiionis  of  crommeree  is  now  <'j(tnirted. 
A  valuable  essay  illtuftratinf;  uur  topic  might  be  comjKKted 
on  the  subject  of  the  <ttscoveneH  to  which  alchemy,  or  the 
belief  in   metallic  traiiBtntituLion,   gave    rise.     At  <lifierent 
^>ochs  of  human  advancement  the  mind  of  man  tti  ruled  by 
difierent  incentives;  but  one — tlie  love  of  immediate  gain 
—pervades  all  epochs.     Experiment^   science  hjw  now  at- 
taioed  such  development,  that  it  adbnis  nmplu  scope  for  in* 
ttllcctnal  exercise.    Day  by  day  it  more  nearly  approaches  to 
tlie  exactness  of  mathematical  sdence,  in  the  study  of  -whu-h 
anmeroas  men  of  high  intcDoctual  endowments,  fmm  the 
linte  of  £uclid  and  Archimedes  down  to  the  time  whi^n  wu 
lir*^  have  found  solace.    It  was  not  thus  in  respect  to  che- 
nntiy  and  other  experimental  sciences  until  ktely.     Even 
ffoag  back  a  century,  chemistry  bai-cly  afforded  any  fieM  for 
•  rigid  intellectual  stady  at  all ;  but  iion-,  owing  to  the  formil- 
luiiation  of  its  known  laws,  much  advance  in  the  science  may 
W  achieved  bv  book-work  alone,  without  the  need  of  actual 
experiment.     The  qneation  indeed  arifies,  whether  the  next 
|i«at  chemical  discovery  will  not  appertain  to  him  who,  hav- 
ing competent  mathematical  knowledge,  applies  himself  to 
j^ntenUiso  the  weighingB  and  measurings  already  done  and 
neordedf  mthcr  than  to  the  industrious  laboratorj'-workcr.  It 
lakas  long  in  the  education  of  the  human  mind  before  men 
cone  to  put  faith  in  the  belief  that  the  luiravcIHng  of  truth 
ii  valnabie  fw  ita  own  sake  alone ;  and  the  belief  oooe  vtv- 
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ated,  the  numl»er  of  iniMi  to  whom  the  unravelling  of  truth  for 
its  own  saku  is  pttsable  will  t)o  cinnpftratJvely  fevr.  The  num- 
ber, however,  will  Ik-  ]>roIiiiljly  coinmensumte  with  the  num- 
ber of  intuUvcts  strong  ttnoiigh  to  he  tui'ued  advautagieously 
ill  tiiis  (liru ctiwi.  The  belief  is  very  common,  thai  discovery 
nnd  inveutioii  iin'  only  two  developments  of  one  and  the  siune 
faculty,  but  ill  inferior  dej^e.  An  opinion  prevails  that  dis- 
coverers are  by  in^ceMity  inventors ;  men  who,  looking;  down 
on  human  needs,  might,  if  they  would  only  condcseond,  turn 
their  discoveries  to  profitable  use.  This  opinion  does  not 
appear  to  he  bonie  out  by  facts.  The  faculty  of  invention 
would  appear  to  be  different  from  that  of  discovciy,  and  fow 
e]q>erimentBl  disco^-erors  could  bo  predicated  t^  their  iitJlita^ 
lian  issues  by  lud  of  theory  alone  Of  this  some  rvmiirkable 
instances  may  be  ritmL  Tin?  thcurvtical  prcdictioTi  miidc  by 
Dr.  Lardocr,  tliat  ships  stcam-propclled  would  never  be  able 
to  cross  the  Atlantic,  bus  bi'eu  oft^^'U  rjuotvd,  and  is  popularly 
known.  Not  so  well  known  is  the  fact  that  a  lecture  was 
once  delivered  at  tile  RoN'al  Institution  tn  prove  that  elec- 
tricity could  nCTOr  be  used  for  telegrapluc  pur|>()ses  8a^■e  for 
i-erj-  inconaderabk-  distances,  the  maximum  specified  distance 
being,  I  belicw,  no  more  tiimi  eighteen  miles. 

It  is  curious  to  reflect  on  cases  in  which  Science  has  fre- 
<|aeiitty  come  to  the  aid  of  iitililariau  man  ju»t  when  wanted 
^^o  soon,  indeed,  as  iitititiiriun  man  luis  deliberately  sought 
her  aid.  Some  remarkable  exaoipk-H  of  this  are  afforded  by 
the  lii.ilory  of  the  great  French  Revolution.  Much  fighting 
had  then  to  be  done,  as  readers  need  not  be  informed;  but 
fighting  ueeiirt  gunpow<ler,  gunpowder  needs  saltpetre,  and 
up  to  the  period  of  tin-  revolution  almost  all  the  saltpetre  of 
commerce  limi  been  imported  from  India,  True,  the  Italians 
were  aware  that  saltjietro  (K'casioually  fonns  in  c«ves  and 
tomb.* ;  the  fact  is  statt-d  by  the  Italian  writer  Tartaiea.  This 
(Iocs  not  invalidate  the  fact,  thai  befure  the  Fiviich  Jievolu- 
tioD  ucarly  all  the  aaltjtelre  of  commerce  was  brought  irom 
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To  hu^'O  recugnucd  small  home  Epccimc-iis  as  a  nAta- 
pnxliict  nus  one  thing;  to  hnvc  mastcrotl  the  conditions 
foraiatiun,  aitd  generated  it  at  pIcKsuro  ui  qtuintities 
imoiigh  to  «tip|>ly  the  uocds  of  Fruncli  rcvoluttonaiy 
anuict,  was  nnothvr.  V*^  soon  after  th«  prvssiire  of  the 
iiecil.  Hid  thin^  was  doni.',  iind  fur  miiny  yeivn  vvaxy  |>oiin<l  of 
salt|)vtn!  entering  into  Frvuch  gunpowdi-r  was  hoinv-mudc. 

The  importiuK.'O  of  this  discovery  bcaim<.'  apparvut  to  other 
contuicnbU  natioiMi.     licmcmbcring  thiit  thvy  might  ho  sab- 
ject  by  fortune  of  war  to  conditions  of  vxcUisioiij  jtist  iis  the 
French  Iiail  Iieen,  they  took  mviixurvs  to  insure  a  homo  snjiply. 
The  gaTemment  of  Swcdon  to  this  day  in]pu»»  a  saltpetre 
ta.^  {layahle  in  kind,  on  every  Swcdisli  farmer.   A  certain  »pe- 
d&ed  amount  of  lliiii  .tinew  of  war  muitt  ho  rendered  periodic- 
ally to  the  collector.   The  Swedish  gavernnicnt  will  accept  no 
money-efjuiralent— the  Milt{K;tru  must  be  paid  in  kind.     Aii- 
oCber  chemical  iiiannfncture  to  ."pring  out  of  the  rcrolulioa 
mulor  the  pn-sstuv  of  the  times  was  thut  of  sugar  from  beet- 
root.    The  Freuch  arc,  and  always  tiave  hei-n,  a  »ugar-«aliiig 
pei^le;  but  Suglish  commiuid  of  the  ocean  was  im>  vigilant, 
that  daring  a  {Ktriod  of  the  pevoliitionary  war  no  sugar  from 
the  0(doni«»  could  he  obtainoil.   Some  years  previously  it  hap- 
pened tiiat  A  Pnisuan  chemist  had  demonstrated  the  presence 
uf  nigar  in  white  Silesian  beetroot,  but  the  discovery  had  been 
tvoed  to  no  practical  account.     The  Freuch  applied  them- 
Mna  to  the  conunercial  problem,  and  ultimately  with  com- 
plete success  —  as  tlie  large  importation  to  this  country  of 
tnetroot-sngar  te^itiftes.     At  first,  however,  they  were  uiisuc- 
OBdol.     And  here  again  we  find  an  instance  of  inventors 
— laea  of  practice— correcting  a  doctrinal  error.     A  com- 
niMoo  of  Prendi  pliilosophers  come  to  the  conclnsion  that, 
•bhough  sugar  did  exist  in  beetroot,  it  could  not  bo  cxtxaclvil 
■I  a  commercial  profit.    The  doctrinaires  were  wi-ong.     Ia-s* 
otuiected  with  tii«  revolutionary  pressure,  hut  associated  with 
it  to  tome  vxt«nt,  was  the  manufacture  of  soda  fh>m  .tea-salt. 
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Some  of  us  »re  old  enongli  to  remember  the  time  when  wiuth- 
ing-scKla  wus  not  so  cominoH  and  ao  cheap  w  now — when 
pcarl<«bili  was  h«bitnally  u.wd  for  washing  and  other  domwtic 
purposes,  for  which  ^vnshin^aoda  is  now  universal.  Well 
inti;ht,  watliiiig-fioda  be  dearer  than  it  now  is,  seizing  that  the 
whole  of  this  useful  substance  was  pot  by  a  t««lious  process 
out  of  the  ashes  either  of  actuai  sea-weeils,  or  from  the  ashes 
of  certain  plants  that  gi-ow  on  the  sea-coust.  At  length  a 
chemist  bethought  himself  that  the  sea  — the  ocean — held 
illimitable  (iiuintities  of  the  material  of  washing-soda,  only  it 
chanceil  to  be  in  the  form  of  common  suit.  The  jtroposition, 
then,  wajs  to  coM\-crt  salt  into  washing-soila.  A  chemical  pro- 
CT-iit  suitabli?  to  the  occiuion  was  soon  deviled ;  and  now  almost 
all  the  soda  that  iMitem  into  commerce  is  made  from  sea-salt 
citl»T  tjiken  fmni  the  oceim  or  Irom  salt-mine.s. 

Wlien  Mr.  WimhIs,  an  a'tsay-master  in  •laiuaica,  discovered 
amongHt  hi.t  gold  a  m^tal  that  canaed  him  much  trouble,  and 
to  which  the  name  of  *  platinum'  is  now  ^ven,  he  hitle  knew 
that  it  was  destined  to  work  a  revolution  in  the  whole  range 
of  chemical  manufactures.  Thus  indeed  it  was  to  be,  and  in 
this  way:  Few  chemical  manufactures  can  be  efficiently  C4> 
ried  on  witlnmt  the  aid  of  oil  of  vitriol,  directly  or  indirectly; 
and  before  the  discovery  of  platinum,  every  drop  of  oil  of 
vitriol  had  to  be  distilled  from  vessels  of  glass.  The  danger, 
the  labour,  the  expense  of  this  may  easily  he  imagined.  Plar 
tiuuni  retorts  have  made  the  ease  easy.  Oil  of  vitriol  can  now 
be  bought  at  considerably  less  than  a  jjcuny  the  jiound.  To 
specify  a  tithe  of  the  nuuiufacturing  utilities  of  oil  of  vitriol 
would  fill  a  volume.  Amongst  other  applications,  we  arc  not 
to  forget  it*  use  in  agi'icnlture.  Most  arlifieisil  nmmirc.s  in- 
volvu  the  use  of  oil  of  vitriol  in  one  way  or  another.  When 
the  reader  is  informecl  that  mummy  bones  arc  csiKiHed  from 
Egypt  to  be  half  dissolved  in  oil  of  vitriol,  and  in  tins  con> 
dition  applied  to  English  lan<l,  lie  may  come  to  realise  the 
curious  connvctiou  between  a  precious  metal,  the  bones  cf 
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lloawMl-jGaiHlcati-iituI-baricd  Egyptian  Pharnoh, 
and  oar  daily  bread. 

Wliiit  I  set  mjiielf  to  do  is  doac;  not  to  {pvo  the  fall 
mtioitali'  of  processes  indicated,  but  to  rorvshadow  some  ex- 
amples of  thu  miHlern  sippHcutioii  of  science  to  the  wants  of 
man.  In  view  of  th<;sc  easels,  and  others  like  them,  wu  need 
no  lonpt-T  ivondcr  that  strienco  hsu!  taken  sueli  faxt  hol<i  on 
the  mintU  iif  men.  The  pure  lil'o  itiid  reverent  iK-Hef  "f  ttint 
great  phiUwciphcr  Fnraduy,  who  iias  passed  uway  from  us,  is  in 
hsdf  a  Htauding  proof  and  disdnimer  to  idl  wlio  jtrofess  to 
fear  ihe  influence  of  science  on  the  lioly  mysteries  of  man's 
preaeot  and  to  come.  One  addicted  to  scienct^  be  it  in  over 
30  faomble  a  way,  must  fain  <l(.'rivi!  pIcRHurc  from  eontemplat- 
lag  the  scteiilitie  movement  that  iwvi  gtcrvailes  tlie  wtiole  of 
Englifdi  !*ociely.  Independently  of  the  direct  plcnsure-^  aod 
EDatcriiU  advaiita^^  of  ncientitic  eidture,  bolli  very  f^rcat,  it 
may  poAsibly  be  that  its  ludireet  rnii.'(e^uon<re-.'(  a»  a  mental 
tiiaciplirie  may  lie  very  a|nilicaljk>  Ut  Eii^hhh  mind}.  Owing 
to  onr  free  ui-ttitiiiions,  our  free  pr»-A.t,  ami  tlie  lieense  accorded 
\rt  oar  gov-emment  to  full  political  ilebnte,  it  may  be  fairly 
ipestioned  whether  the  science  of  imlitica,  if  one  may  so  dig- 
n%  it,  has  not  beeu  carried  to  a  point  incompiitibk-  with  a 
purity  of  mind  or  traiHjuHlity  of  tliou^lit  wliiuh  human  beings 
night  rise  to  by  following  other  trains  of  contemplation  whi- 
llier  they  tend.  It  tnai/  be  that  the  proper  study  of  mankin<l 
it  man ;  but  the  time  at  length  arrives  for  human  beings  to 
^re  over  human  imperfections — to  long  for  some  pnrer  field 
vToiteUect,  withm  the  realms  of  which  the  sool  may  expand, 
ud  reach,  ideally  at  least,  the  sacred  throne  of  truth.  Science 
pomts  such  a  field.  Tliere  wc  absolve  omrselvos  from  hu- 
■m  passions.  There  the  dements  spoak  to  us  in  their  ncvcr- 
tlnoj^g,  nevep^-n-ing  language: — teachings  tho  same  for 
all,  iboogh  their  higher  mysteries  only  a  favoured  few  in  cacli 
generation  can  nndentand. 


A  CltianCAL  TRIAD. 


CATENDEH. 


It  ia  &Q  biographer's  pri%'!]egc  to  hv  prcwiit  ut  the  hearth 
ami  iioinc  of  tlic  subject  of  liis  mtnnoir,  to  son  his  ureiy-day 
perfonniuici^  to  dirouiclc  his  acts,  witliout  <?x]>Iaiiuiig  to  the 
world  how  tho  liunii;  was  iii\'adc(l,  how  the  obscning  eye 
foutiil  tiiuiiua  to  cross  the  barritT,  or  the  recording  pen  to 
tnite.  I  ask  the  reader,  tlieu,  by  force  of  will,  to  aiiiiihiliib; 
tlie  Iiist  sixty  years,  and  to  imagine  himself  the  world's  denizen 
iu  1810,  and  follow  me. 

We  go  to  witness  a  death-bed  scene.  Clapham  is  the  local- 
ity; the  hflutte  is,  at  the  period  of  this  narrative,  known  as 
Cavendish  House.  We  enter  i  the  domicile  has  all  the  aspect 
of  »  gentleman's  mansion  :  but  its  interior  arrangement  is  bo 
peculiar  that  one  wonders  what  the  owner's  arocation  ean 
be.  One  chamber  we  see  fitted  up  like  a  blacknnith'it  shop. 
Hen?  are  anvils,  forges,  tempering  troiiglis,  files,  hammers, 
and  in  short  ahnost  eveiytJiing  that  n  blacksmith  could  re- 
quire; bnt  there  arc  other  things  too,  wliicli  a  blat^keunith 
would  not  have.  J^hilosophicid  ap|mmtus  lie  about  in  con- 
fiiauD.  Here  an  nir^jimnp  taken  to  ]iicco^,  tln're  a  transit 
iurtnimcnt,  yonder  the  compensation  pendulum  of  a  clock. 
Vainly  wc  louk  for  the  artificer — he  is  not  there.  Wending 
oar  way  through  a  long  corridor  we  ofKin  a  door,  and  pas* 
into  a  stiite  of  noblo  apartments.  Tiiw'r  aspect  ia  equally 
strange  with  the  last,  but  quite  different.    They  are  devoid 


CArENDISH. 


91 


of  fnmiturv,  but  filk>(I  with  all  aarts  of  cfacmiciil  !n»lruiiicnts. 
In  one  c<>nK<r  i*  *  fnmace,  tho  c-mbcrs  of  w]ii«-)i  still  ;;Iuw ; 
[Mxivinj;  thnt  tJic  operator  has  recently  bwn  tliiTe.  On  a 
lurgv-  tiihie  in  the  c«itr«of  tin.-  room  is  un  ck-ctrical  machine?: 
l»y  till-  sill*  of  it  a  Lcydoii  batt«r\',  «nil  u  curious  inntni- 
meiit  of  Uikk  gliut*,  known  at  thi*  present  time  by  th«  desig- 
nation of  CaveiidiHirn  «nili<>inot«r.'  IJtit  thv  most  ittriking 
featoro  ui  the  n{iartmeiiU  i.<<  timliu*^  number  of  thi-rmoin<yt«rs 
whitili  h»n^  ugxMi  tlit!  walU.  Examiniiif:;  tlie  tlienuojnetcrK 
moK  narrowly,  vk  (IUcmjvcp  in  them  a  pecuharitj'  of  coiistruo 
tion.  ITiuir  fnunvx  bi-ar  traws  of  home  maiiofarture.  We 
see  none  of  tli«  n«fttly  cut  figures  that  appear  on  the  tlier- 
niometer  scaleii  of  philoAophtcat-instniment  maker*,  but  their 
scoteH  ore  roii^lily  onj^vetl.  Endently  no  laere  amateur  ban 
Jone  this,  but  one  who,  desiroua  of  having  his  instruments 
cOfTWt,  luLt  knon-n  how  to  nrnke  them  for  himself.  T/iit  is 
ei-ideRtty  a  cliemist'K  donuiin ;  but  wv  look  in  vain  for  the 
«3teiaut.    No  one  is  tlicrc. 

Waitilering  along  in  our  vi.sit  of  exploration,  we  aicend 
a  flight  of  stain,  and  at  leiiglh  witneut  .some  sigiLi  of  human 
habttatioii.  One  sitdng-room,  meagrely  furnished,  and  one 
bed-fl)un)— 110  more.  Hut  perliaits  tlie  owner  of  the  mansion, 
wboever  \w-  imiy  be,  prefejrs  to  liie  one  flight  higher.  We 
aucnd  a^in,  to  fiitd  oarM^vcs  mist:iki-ii.  AH  this  portion  of 
the  bmise  has  bvcii  con^'erled  into  an  astronomical  obsen'a- 
hiy,  two  rooms  only  excepted,  the  furniture  of  which  suf- 
ficieotly  ini|i<'ates  their  use.  Tiioy  belong  respectively  to 
the  family  domestics,  a  female  liousekeeper  and  a  footman. 
SoAIy  I  we  hear  »  iwim;  in  tho  oluervatory,  and  return.  In 
our  faoiT>-,  we  ilid  not  Uionnigiily  explore  it.  I^ookiiig  more 
atteolivcly,  we  sec,  half  hidden  behind  the  stand  of  a  large 
bsltscope,  a  t«le  infirm  old  man.  He  is  intently  f;azing  on 
1^  stars,  for  twilight  has  almost  passed  away.  Let  us  not 
■lisurb  him,  but  note  his  ap|>earance  and  costume  before  the 
night  «rt»  in.     I"  stature  he  is  Wlow  iJie  middle  height ;  his 
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countenance  thin  and  veiy  pale.  His  forvliuud  U  hmaA  and 
intellet-tiial.  His  eyas  are  bright  and  (ihiniiig,  Itut  ]ux  fi-ntureo 
disjilay  iio  trace  of  sentiment  or  passion.  He  might  bii  likc-uutl 
tu  u  sculptured  block  of  marble,  were  it  not  for  tbv  nidiant 
intelligence  of  his  eyes;  but  that  nuUancc  i*  pi.-cuiiiir.  It  ha> 
in  it  nothing  of  human  sentiment.  It  is  tlie  light  of  the 
inuonboaui,  cold  and  cheerless.  Oiir  striingo  iii<hridiial  is 
evidently  stricken  in  years,  ami  his  attire  is  that  which  was 
tHsluonable  in  his  youth.  Perukes  even  in  1810  vn-ro  not 
quUe  unknomi,  but  the  peruke  «f'  uur  stningi'  philosopher  i;" 
of  ^ery  antique  shape,  lis  eurls  am  very  tight, and  the  queue 
is  of  the  obsolete  form  known  as  the  '  knocker  pattern.'  His 
wrists  arc  enveloped  in  luce  mffli?s,  and  he  weani  a  frill  of 
nmilar  material.  His  cwat  is  i>f  vuKet.  Its  colour  was  ori- 
ginully  violet,  btit  time  and  usi;  have  failed  it  down  into  a 
sober  neutrul  tint.  Its  cut  is  antitjne,  but  we  are  fanuliarised 
with  it  in  tlie  court-dress  of  the  pn-sent  day, 

Tims  much  for  the  apiiearaiiee  of  our  illiLitrious  stranger, 
for  he  is  indeed  such— ilhis trio iis  i^veii  in  the  seiisct  of  heraldry, 
coming  as  he  does  of  one  of  our  must  noble  fuinilifts.  He  Ls  tlw 
grandson  of  a  duke.  He  is  cc1ehrat«il,  ton,  in  another  sense. 
The  Honourable  Henry  Ca^-eiidish  is  nnt^  of  En^laiKtit  mofl 
ronovmed  jdiilosophcrs :  great  as  a  chcinUt,  great  as  u  mathe- 
maticiau,  grent  as  an  astronomer.  No  science  was  too  ex- 
pansive for  the  grnap  of  that  m:isti-r-miud,  none  too  minute 
for  the  limit  of  ila  scrutiny.  To  we.igli  thi-  earth,  tti  uiivdl 
the  mysteries  of  the  star»,  to  solve  the  most  eomjilex  lunar 
probleniH — thcne  were  the  occupations  of  him  we  took  upon. 
Henry  Cavi-udish  si-ems  U>  havu  lieen  born  for  the  purjioso  of 
demons t rilling  the  j>ower  of  the  hnmiu)  miud  lis  n  ndeulatiug 
machin<-,  and  of  ]>n>^ing  how  little  the  possession  of  that 
power  implies  the  coexistence  of  those  sympathies  which 
ennoble  Inmian  life,  rendering  man,  when  ho  rightly  directs 
them,  tliat  which  poets  have  termed  hlin,  God's  noblest  work. 

The  old  philosopher,  whom  we  sec  gnzuig  at  the  orbs  ()f 
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iven,  baa  nunibere'I  aiatv  tlinn  M-vcnty-niiK*  years.     Ue 

ho  tor  90  nuiny  yvarx  liii.'«  .sludi'ud,  the  <lccomp<nition  of 

and  ])re(lict«tl  tbit  adviMit  of  (.-clipsvs,  who  has  culca- 

tbe  time  wlicn  coRi«tt  hIkiiiIcI  rvikp[>var,  knows  tho  hour 

dfiaUi  is  at  band.    Tlic  inyilury  of  death  Is  uuly  unvcUcd 

those  on  whom  eternity  has  <lawned,  to  such  ax  liuve  stood 

to  face  before  tlie  jrreat  Omnipotciii.     Tbt^re  is,  bcsitlcs, 

a  cognate  mystery,  one  little  discusscil,  but  tJie  i-xistcncc  «jf' 

^^which  is  real :  tlio  sentiment  of  deatJi  a|iproa(rhiiig.     What 

^■hat  scntimcDt,  that  vague  prescience  may  be,  who  knowit 

^Btove  those  who  have  experivuced  it?     Who,  at  all  conrer- 

^■sant  with  death-bed  sfcncs,  espt-cially  thoeo  of  aged  people, 

can  <[onbt  that  a  vague  sciitiiocnt  of  approaching  dissolu- 

two  u  sonwtimes   a    reality — a   sentimont  which,   tbougli 

ngnv  and  an<k-liitHblL>,  'ia  often  Jiistilicd  by  the  result,  death 

itself  speedily  following,  so  surely  as  thunder  succeeds  the 

ti^tnlng?    The  old  philosopher  trcmble-s,  the  telescope  drops 

from   his  hand,  lie  utters  a  faint  scream.     He  feels  he  is 

about  to  die.    Ilis  mental  dlstiu-bauco  is  but  instantaneous. 

He  gets  np  haggard  and  bleeding,  for  one  of  tho  telescope 

t louses  ba«  broken  in  falling,  and  has  slightly  cut  him.  lie 
■lowly  descends  from  bis  obsciTstory  to  thu  eiitting-room, 
when^  sinking  into  lui  ami-cliaii',  he  liiys  lii.i  hand  upon  ii 
UHI  and  rings  it  gently.  A  male  domestic  appcuix 
'  Listen  r  said  Cuvendish,  udtin^ssiny  liim  by  name.  '  Have 
I  evvi  commanded  you  to  du  an  unreiisitnablc  thing?' 

The  man  heai'd  this  question  without  iiiiicli  lutontKlimcnt,' 
fcff  his  master  had  the  clianictv-r  (not  witlmut  ruoAon)  uf  being 
(n  eccentric  porson.     He  replied  in  the  negative 

*Ax>d  tliat  being  tlio  c-a-h-,'  continued  his  master, '  I  bc- 
&ni!  I  have  a  nght  to  be  obeyed.' 
The  domestic  bowed  assent. 

*1  shall  now  give  you  my  hist  command,'  said  Cavendish. 
'I  am  going  to  die.  I  shall  now  retire  to  my  chamber. 
There  lot  mc  be  alone,  for  I  have  matters  to  ariiuige.     Let 
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me  be  ei/rlit  hours  alone.  Tell  no  one :  let  no  one  come  near. 
When  eight  hours  hare  passed,  come  and  see  if  I  am  dead. 
If  dead,  let  l^rd  George  CavendisJi  know.  This  is  my  lant 
command.     Xow  go  T 

The  servant  knew,  fi"om  long  exjit-rience:,  he  might  not 
ilispnte  his  master's  will.     He  turned  to  go  away. 

'Stay — one  word,'  interrupted  Cavendish;  'stay — one 
word.  Rejieat  your  orders  fMKlhi'  And  thereupon  he  caused 
the  servant  to  repeat  the  directions  previously  given.  Obe- 
dience was  pronii.tt^d  once  more. 

But  the  directions,  even  though  given  by  an  eccentric 
man,  were  too  myaterioua  to  be  implicitly  followed.  They 
seeme^l  to  point  to  suicide ;  for  who,  not  intending  this,  could 
foi-ctcll  so  closely  tlio  period  of  the  great  event?  One,  two, 
three  hours  passed  away.  Cavendish  had  retired  to  his  apart- 
ment, and  all  was  still.  Was  he  dead,  or  still  living  t  Tho 
man  durst  not  ascertain ;  but,  feeling  anxious,  as  well  hv  might, 
hurried  awaj*  to  London,  and  made  tho  particuhirs  of  Us 
situation  knomi  to  Sir  Eierard  Home,  the  celebrated  medical 
practitioner.  Cai'endiah  was  personally  kiiowu  toSIrEverard 
—known  as  a  more  ac<juaintance,  no  more;  Cavendish  had 
neither  enemies  nor  friends.  The  intimation  was  so  alarming 
that  neither  Sir  E^erani  nor  the  man  could  banlsb  entirely 
the  idea  that  the  philosophers  brain  had  become  turned;  that 
a  too  arduous  devotion  to  philosophical  pursuits  had  caused 
insanity.  The  will  of  Henry  Cavendish,  too,  was  noted  for  a 
certiiin  inflexibility  which  nothing  could  swerve  fi-om  a  pur- 
pom  once  formed.  If,  tliercfuro,  ho  had  set  Iiis  mind  on  the 
commission  of  siilfide  at  some  premeditated  hour,  he  would 
probably  do  so  if  not  intwru[>te<l.  Such  wero  the  reflections 
which  occuriXHl  to  Iwth  the  scr^-aut  and  Sir  Evcrard  as  th^ 
Imrrie<l  away  to  Olnjtham. 

They  nrrii-ed  considerably  before  the  expiration  of  tlie 
appointed  eight  hours,  nn<I,  proc'cediug  at  once  to  the  bed- 
room in  which  Ciivendi.ih  lay,  listened  for  an  instant  outside 
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liour.     Not  die  moit  acutv  liciirmg  could  iltscuvcr 

itcst  sounil :   oH  witiiin  vaui  Mlciit.     They  entered,  tliu 

keeping  well  in  tlit;  bnck-gTuun<I,  mH  (taring  to  eiicoujtter 

master's  gazv,  nftcr  braakinj;  tlio  ]>rnniiE«c  !w>  solemnly  ^ven. 

Eveinrd  appr»«ch«d  thu  I>e<l.     Th«  i-urtaiii.'i  iv«iv  uot 

dntwn ;  Cavi^idish  viut  not  ileail,  neitlicr  was  he  asleep.    His 

cyvs  were  fttill  ojHsn ;  b«t  tliey  ap[>earcd  not  like  the  eyes  of 

^Kliving  nuui.     Tliey  gazed  abetrartodly  into  &paci.>,  ns  if  thv 

^Htarkl  had   no  longer  any  object  upon  which  their  glanres 

Hpji^t  &IL   ICs  lips  were  quivering;,  but  voiceless.   Cavendisli 

wai  leemioj^ly  in  conununion  nitb  some  invisible  being. 

Sir  Everard,  approaching  still  nearer,  gently  removed  tie 
conrlet,  and  took  Cavemiish  by  the  hand.  The  ph(lf)so])her, 
tliua  disturbed  iu  bis  last  reveries,  remembered  that  the  sauic- 
liiy  of  bis  retirement  had  been  infnjiged.  He  started,  bnt 
made  no  remark.  I>x>kiiig  roiuid  the  chamber,  he  presently 
rw^iised  the  servant:  frowning  sternly,  he  beckoned  him 
tway. 

^*  Do  you  feel  ill  ?'  inignired  Sir  Everard. 
'I  am  not  ill,'  replied  Ca\'endisli:  'but  I  am  about  to  dtc. 
qbH  you  think  a  man  of  more  tiian  seventy- nine  has  lived 
Dg  enough'^     ^Vhy  am   I  disturbed?     I  bad  matters  to 
arrange.     Give  me  a  glass  of  water." 

The  ^ass  of  water  was  handed  to  Hm ;  he  drank  it,  turned 
10  his  back,  closed  his  eyes,  and  died ! 

Snch  was  tile  end  of  tbe  Ilononntble  Hcnty  CaTOndtsb. 
Inagmation   has  not  been   drawn    u)K>n    for  a  death-bod 
•cene ;  tJ»e  most  darin;;  writer  of  fiction  would  itcarcoly  have 
Wn  gnilty  <rf'  such  temerity,  »o  improbable  aro  tli«  inci- 
dents.    Itot  the  mental  constitution  of  this  gixMit  philosopher 
a  pnzzie  to  those  who  knew  him  best.     It  defied  all 
ir  acumen  to  fathom  it,  and  rcmo\'u  its  shroud  of  m\'^ 
tery;    £veu  liad  he  not  been  one  ol'  Eng]an<rs  greatest  piiiliK 
Mplum,  bis  bi<:igru]>hy  would  liaro  been  interesting;  but  when 
nnmenms  discoveries  in  tJiu  walks  of  science  arc  con- 
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ftidered,  a  double  interest  is  thro^^ti  around  Mk  career.    A 
sketcti  of'hU  biograplw  I  gliall  tlifrctbrt?  [irocecd  to  g»'e. 

IleiirjCavcndisli  was  elder  son  uf'LiirclCliliriesC"av«i»disli, 
third  son  of  the  second duki'.  IIU  mother  w<is  bom  Liuly  Ann 
Grey,  fourtli  daujjhti^r  of  Henry,  duke  of  Kent.  Nice  was  the 
place  of  hU  birth,  in  th«  yoar  1731,  iii.t  uiothtr  having  retired 
thither  for  the  benefit  of  her  heidtli.  Of  ids  infancy  and  early 
chil<Lhood  vcr}'  little  hi  known.  Wo  bear  of  him,  almost  for 
the  first  time  aftvr  bis  birth,  in  the  yt-ar  17-i2,  when  he  was 
therefore  eleven  ycai:*  old,  at  which  period  of  bb  life  he  was 
sent  to  the  nrhool  of  tJie  Rev.  Dr.  Newconie  at  Hackney — a 
WMiiiiiiir}'  then  celebrated  for  the  education  of  ari&tocratic 
youths.  lie  remaiued  at  this  academy  seven  years,  raakinj; 
himself  no  way  remarkable,  so  far  as  we  can  learn,  either 
by  talents  or  jieculiarities.  One  circumstance  iu  relation  to 
Ilia  scholastic  care«r  desen'es  comment,  as  pro^ng  that  the 
extraordinary  resene  wliich  characterised  him  in  after  years, 
making  him  shun  the  society  of  his  fellows,  was  only  an 
extreme  development  of  a  youthful  feeling.  The  records  of 
Dr.  Newcoine's  .sdiool  state  that  Henry  Cavendiiih  never 
took  part  ni  rerlain  entertainments  got  np  by  the  boys  for 
their  uninNenient.  Anil  here,  before  accoinpanyiug  Caveixlisli 
in  ills  niiiversily  eai'cer,  a  cireunistance  shoidil  bo  mentioned, 
which  is  not^ — as  shoulrl  stwm — without  lugnificance  as  coi^ 
nect«d  with  the  morbitl  peculiarities  of  the  subject  of  this 
memoir.  He  lost  his  mother  when  only  twoyeai-s  old.  This, 
though  a  ciroumNtancc  usual  enough,  and  winch  has  occurred 
frequently  without  generating  misanthropic  foelings  in  tl» 
child  subjoeted  to  the  privation,  was  not,  some  have  thought, 
withont  an  infiuence  on  the  subsequent  character  of  Heniy 
Cavendish. 

In  17411,  he  matriculated  at  St.  Peter's  College,  Cam- 
bridge. Tliero  he  remained  until  l"a3,  and  left  without 
taking  a  degree.  The  latter  remark  al.io  applies  to  hi.t  bro- 
ther, who  was  studying  at  Cambridge  at  the  same  time.     In 
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explanation  of  his  leaving  n'ithout  a  dc^^,  various  con- 
jectures liave  tii^'eii  made.  Tht-  t'ea^Dii  advanced  by  somo — 
tbat  he  feared  tlie  tent  af  examination — is  scarcelv  consistent 
witli  the  virciiiniitance  of  his  profound  scieiititic  occiuircmcnt.", 
more  especially  in  the  matheiiutics,  as  eWdeiicod  in  his  future 
career.  Perhaps  the  extrcim-  <lislikc  wliidi  he  nianifcsti-d 
tliroughoul  life  at  being  tlio  subject  of  public  renuu-k,  even 
in  the  way  of  commendation,  may  have  influenced  him ;  or, 
stjH  morv  Ukcly,  tlie  existence  of  ccrtam  religious  scruples — 
acraples  not  accordant  with  tJie  uuivci-sity  tests,  at  tliat  tinn- 
wry  EtriogenUy  obsoned.  Even  in  his  early  youth  he  hail 
btvn  suspected  of  cntertaijiiiig  unitarian  doctrines ;  and  though 
liis  relt^uus  opinions  were  veiled  throughout  life  in  extreme 
tQVBtcrj',  then;  is  reason  to  bcUevc  that  the  distinguished 
fubject  of  this  mcnioir  died  as  lie  had  lived. 

Those  who  ha%-e  traced  his  career  through  life,  with  all  the 
Dunutenesft  that  his  avei'^ion  to  liutnan  socic^  and  Ids  extreme 
habits  of  retirement  permit,  assure  us  that  from  the  day 
of  liis  baptism  he  never  entered  a  place  of  worship  of  any 
kind,  and  that,  when  he  felt  the  hour  of  death  to  be  ap- 
proAcliing,  he  retired  to  his  chamber,  as  alivady  describwl, 
commaadinj;  that  no  one  might  interrupt  him.  What  the 
matters  were  that — to  employ  his  own  phrase — *  h^  wished  h- 
amuufg'  in  this  solemn  hour,  of  course  stand  iinrex-calcd. 
^M  most  probable  stippositiou  is,  that  ho  desired  tu  pass 
these  last  moments  in  silent  contemplation.  It  is  not  satis- 
&ctorT  to  have  to  ivcord  such  facts.  Mow  diffcreut  would 
luiTe  been  his  career,  had  his  love  of  knowlcdgo  been  chaa- 
ttned  and  derated  by  acquaiutanco  with  llim  who  of  all 
Ubefs  19  the  object  most  worthy  of  being  kuown !  Elxpcri* 
<nce  has  shown,  by  many  »  bright  example,  thul  it  is  [wssililc 
to  be  a  mail  of  profound  scicacc^  and  yet  to  sit  witli  humility 
■t  the  feet  of  the  Saviour. 

It  b  not  propoeod  in  tltis  short  memou-  to  enter  upon 
the  scientific  discox-eries  of  Cavendish ;  these  would  co%'er  too 
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wide  a  field,  aiid  would  involve  points  of  di«msaon  no*  <imt«d 
to  general  scrutiny.  I'erbaps  the  most  remarkable  iiivcstjga- 
tion  osiociBled  with  his  name  ia  that  rosijoc'ting  the  compo- 
ntion  of  water ;  which  fluid,  hitherto  ropardcd  a»  wi  clement 
or  simple  body,  was  proved  by  hia  experiments  to  be  the 
resnlt  of  combination  between  oxygon  and  hy<ir"j:p;n.  I  am 
aware  tliat  the  merit  of  Cavendish,  as  sole  discoverer  of  this 
interesting  fact,  has  been  disputed.  There  is  no  !S]iace  bere 
to  mention  the  reasons  wliic}i  conid  be  adducetl  iii  fuvoor  of 
the  scientific  claims  for  or  against.  I^cl  it  suiHce  to  wiy,  that 
Cavendish  is  recognised  to  have  been  the  sole  discoverer  of 
the  coinpoution  of  water,  by  those  who  have  gone  into  the 
question  most  deeply ;  and  he  ia  acknowledged  by  all  to  iiavc 
contributed  the  major  points  of  the  discover}'. 

It  is  not  n-ith  the  question  of  the  scientific  grade  of  re- 
cognition to  which  Cavendish  is  entitled,  that  we  have  to 
coticeni  ourselves  in  the  course  of  these  remarlcK,  That 
award  lias  long  since  been  made  by  impartial  Judges,  iiud 
needs  no  amplification.  It  is  with  Cavendish  here,  regarded 
as  a  strange  moral  phenomenon,  that  we  have  to  deal ;  and 
his  biographer  will  best  acquit  himself  of  that  by  relating 
!iomo  well-att^tttetl  anecdotes. 

Up  to  the  age  of  forty,  Cavendish  was  poor — his  total  an- 
nual income  (being  an  allowann!  from  his  father)  not  exceed- 
ing iW>t.;  indeed,  according  to  some  authorities,  falling  short  of 
that  sum.  This  was  indeed  a  small  stipend  for  the  son  of  a 
noble  family;  and  popular  rumour  was  not  slow  to  attribute  the 
restricted  amoimt  to  the  displeasure  of  Lord  CKai-les  Caven- 
dish nt  the  peculiaritie.<;  and  imprairticable  db.i>osition  of  his 
son.  The  truth  of  thi*  explanation,  however,  is  fay  no  means 
apparent.  When  about  tlic  age  of  forty,  a  very  large  for- 
tane  caine  into  tlio  jiosxession  of  Henry  Cavendish — ^left  hinif 
it  is  believed,  by  some  distant  relative ;  but  concerning  tliia 
tlieie  is  again  some  doubt.  Oiu*  philosopher  had  so  long 
been  obliged  to  cultivate  Iwbita  of  economy,  that,  without 


CAVBXDISR. 


imrsiinoDiotu,  these  halMts  lind  1>ocome  engraflpd  in  lot 

'  tystem ;  nnd  aAcr  indulging  in  the  purchase  of  hooks  and 
iiulruinente  to  the  estvnt  of  liis  fullest  wUlies,  he  still  found 
tlwt  tJie  interest  <?f  monoj  nccumnhitcd  faster  than  be  could 
!tp«;nd  it.  Hi-  therefore  presented  an  example  of  tliat  very 
rare  plHmcmenon  —  a  man  whoso  pccuniarj-  means  were  so 
large  as  to  he  trouhlesome.  A  curious  instauoe  of  one  of 
theM)  singular  truuhles  is  as  follon-s. 

.  On  oo«  occasion,  his  hankers  in  the  City  finding  that  a 
Tvrj-  large  sum  of  mone)-  had  aecumnlated  in  their  tills  to 
tua  account,  and  tlunking  titut  it  liad  better  not  lie  idl;  there, 
deMnaiucd  to  wait  on  him  and  nicoirc  his  instructions  in  the 
matter. 

Accordingly,  one  of  the  principals  hiitl  awuj'  to  Clapham 
vith  the  intention  of  seeking  our  philosopher  in  his  lair. 
That  was  no  sach  ea^  matter ;  for  once  comtaitt«d  to  thf 
reoeasea  of  bia  dtn,  Henry  Cavendish  never  liked  to  be 
dtrtnrbed. 

I  The  hanker  knocked ;  the  suhject  of  his  visit  was  deli- 
cate; it  of  course  could  only  he  commimicntod  personally. 

To  the  interrogatories  of  tho  footman  at  to  who  he  was, 
and  wiiat  his  desires  might  he,  the  only  ntiswcr  was  that 
be  wUhed  perttmalli/  to  communicate  with  Mr.  Cavendish. 

*  At  any  rate,  «r,'  rejdiod  the  footman,  *it  would  be  as 
mnch  as  my  pliieu  is  worth  to  dittiirb  him  now.  Vou  mast 
Wait  until  be  ringt  his  belL' 

The  bauker  had  waited  for  more  tbtin  an  hour  wticn  the 
Vmg-expeebcd  bell  rang.  The  foolinni)  announced  the  man  of 

,  bnaness. 

'  ^NHiat  doce  be  want  with  me  V  Cavendish  was  heard 


be  footman  explained  the  banker's  de«irc  to  have  a  per- 
I  interview. 
'T«ll  him  I  cannot  see  him.     I  am  wry  busy,'  v.ti8  the 
reply. 
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The  footman  bowi*il  am]  retired. 

*  Stay,' intomn>ted  bix  master;  'how  long  has  Mr. 
been  waiting?' 

'  For  more  than  an  liour,  sir.' 

'  O,  V017  well,  very  well.     Send  him  op.' 

'  I  »m  come,  flir,'  remarked  the  hanker, '  to  ascertain  your 
wishes  concerning  a  ,ium  of  eighty  thousand  pounds  now 
placed  to  youi"  account.' 

'  Docs  it  inconvenience  you  V  demanded  Caveiidtsli.  *  If 
80, 1  can  transfer  it  elsewliere.' 

'Inconvenience,  sirt  by  no  raeana,'  replied  the  Iwinker; 
'*hnt  pardon  me  for  auggeating  that  it  is  too  lar;;^!  a  sum  to 
remain  unproductive;  would  you  not  like  to  invest  it?' 

'Invest  it,  ch?  yes,  invest,  If  you  like;  do  as  you  please 
with  it;  hut  don't  interrupt  me  about  such  things  agiun.  I 
liHvo  other  mutters  to  think  about.' 

Though  not  a  philanthropist  in  any  sense  of  the  term, 
few  per.tiiii*  have  contributed  more  liberally  towards  the  ao* 
complishnient  of  philanthropic  objects  than  ("avcndisli.  Sub- 
scription-listi — if  not  the  bearers  of  them — found  ready  acccas, 
and  Cavendish  dealt  with  them  in  a  way  peculiarly  his  own. 
(llancing  over  the  list  of  subscribei-s,  he  would  notice  the 
largest  amount  subscribed,  then  contriiiute  a  like  sum.  This 
|)eculiarityl>ecanicsowelIknown,tJiat  it  was  frequently  abused, 
»  fictitious  subscription  being  announced  for  the  purpose  of 
misleading  our  pliilosopticr.  iVlthough  in  early  life  Cavendish 
must  htxvv  exorcised  no  little  lunount  of  frugality  in  inukuig 
hiR  slender  iucume  suffice,  yet  aecrttun  ignorance  of  the  \ti1uc 
of  money  chiiriictcrised  him  throiiglunit  life:  in  priK^f  ol' this, 
the  following  luiccdolcs  may  be  ciUni,  At  a  time  when  the 
fuiuU  of  till-  lliiyal  Institution  were  far  less  ample  tlia:i  at  pre- 
sent. Sir  IlninpUry  Davy,  then  attached  tn  Uiat  MKiiely,  had 
ojiencd  a  subscrijitiou-Hst  in  order  Ui  punrliaso  an  exjiensive 
voltaic  battery,  an  instrument  necessary  for  the  prosecutjon  of 
Kumv  discoveries  which  have  since  immoi-lalised  his  name,  and 
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in  ■which  Cavendish  yrtia  largely  interested.  People  hoped  that 
the  philosopliic  niillionnirc  wonid  <-omc>  dmrn  for  n  ffioil  ruiind 
sum ;  bat  Ite  did  not  oontribiite  nnc  penny,  notwlUistniKlin^ 
the  Tariooa  hints  thrown  oat  in  the  propi-r  direction.  It'  thi.4 
be  constraed  into  penurioiisness,  contrast  it  witli  the  (ollow- 
ing:  A  scientific  f^ntJcman  ha>'ing  fallen  into  jiecnniu;)' 
emb&rra£sn)enta,  some  friends  managed  to  procure  tor  him 
the  situation  of  tempontry  hhrarian  to  Cavendish,  whose  hook-t 
were  as  much  confiLied  as  the  ]>ecnniary  mattors  of  the  hhra- 
rian. The  task  was  executed  satisfactorily,  and  the  ^utlcnian 
took  his  departure,  Iiaviag  received  the  stipulated  sahur,  hut 
nothing  more,  A  short  time  suhsequently,  Cavendish  hap- 
(lened  to  be  present  at  a  dinner  of  tho  Hoytd  Societj-,  and 
some  frii-nds  of  the  quondsm  librariau  thought  it  »  good  o[>- 
jioTtunity  fur  turning  the  conversation  on  the  subject  of  their 
protigi.     His  name  accordingly  was  brought  up. 

*AhI  howwhet  what  is  lie  about?"  inquired  Cavendish. 

*  Poor  follow !  be  is  in  the  country,  very  badly  off,'  was 
the  reply. 

*  I  am  very  «>ny,  very,*  said  Cavendish. 

'  Wc  were  hoping  that  you  would  liavi.-  done  somethiug 
for  him,'  the  friends  \-vnturied  to  remark. 

*I— I— It  what«wi/Id"r 

'We  were  hoping  that  you  would  have  settled  a  smalt 
annaity  upon  him.* 

A  dawn  of  ligiit  seenied  to  have  irradiated  tho  hruin  nf 
Cavendtsh;  the  thought,  apparently  ho  obvioiu,  luid  oidy  then 
oeoirretl  to  him  for  the  fir-*l  tim<.*.  *TnHV  n-piiod  he  hur- 
riedly; 'leouida  ch&pie  /or  Jijtffn  thorisand  pouniis  be  of  use?' 

Would  tt  clieque  for  15,000/.  be  ofuw?? — what  a  question ! 
The  cheque  was  drawn,  and  tlie  uecdy  man  of  sdenco  made 
comfartiihle  for  life. 

If  the  subject  of  our  memoir  did  not  possess  that  active, 
natckin^  and,  what  is  equally  important,  that  discriminating 
lenoToleDce  wliieli  seeks  out  the  hidden  recesses  of  misery, 
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uid  ch«;nt  Uieni  witb  timely  SRsUtaiict',  we  hxve  at  )cast  scQii 
titat  he  vtaa  ujien  to  su^^^tions,  and  that,  when  ho  did  anclu^H 
his  ch<;'|uu-bo()I:,  it  was  after  the  manner  of  a  prince   He  liail^ 
no  hatrL^  of  mankind ;  but  of  u-omuiikind  that  much  cannot 
n-ith  truth  bo  stated.     If  a  female  servant  chancvd  to  meet 
)um  in  his  own  house,  howo\-or  inadvertently,  it  wus   tb[^| 
ecrtaiii  prehide  to  her  dismissal;  and  the  whole  iieif^libour- 
hood  of  Clapham  was  once  lost  in  astonishment  »t  a  most 
remarkahlv  phenomenon  —  no  less   than   this:    Oar   philc^ 
sopbcr,  in  one  of  Ms  rural  struUs,  interposed  to  save  a  la 
from  the  attacks  'jf  an  infuriated  hull.     According  to  all 
|>rcconcci>X'd   notions  entertained  n.'Spccting  our  friend, 
would  more  probably  have  taken  sides  with  the  bull  ngaii. 
the  lady. 

On  one  occasion,  when  dininn  with  the  associated  felloi 
of  the  Royal  Society,  some  of  the  philosophers,  after  the  dlnnt 
was  over,  happened,  when  looking  out  of  tlio  window,  to 
attracted  by  tlic  apjK-arancc  of  some  young  lady  on  the  opj 
site  .'•i<le  of  the  strei-l,  whom  curiosity  hud  led  to  glance  in 
direction  of  the  nj>artment  where  so  many  pliilosoplien  we 
dbing.  'Howloveiyslieisrsaidone.   '  Wliat  a  beauty  T  wb 
pered  another.   Tlie  moon  had  risen,  but  the  fellows  were 
apoHtrophidhifr  the  moon.     Cavendiith,  however,  tliought  the 
were,  and  went  to  the  window  to  [lartieipate  in  tlieir  deliglu 
No  RDoner  did  he  discover  his  miiitake  than  lie  uttcrtHl  a  fail 
screani,  a-*  was  hia  wont  when  diaturt>ed  or  annoyed,  hobble 
back  to  the  table,  and  showed  his  disgust  by  one  single  cjacii 
lation :  it  was  '  Pshaw  !* 

Though  not 'much  addicted   to  convivialib^,  Cavondia 
was  xmietimes  known  to  invito  a  few  friends  to  diiuier. 
thev  occasions  every  bod)'  knew  bcforehantl  the  bill  of  fare : 
leg  of  mutton  with  triminingtt;  in  other  word*,  a  due  accompo 
mentaTvegetablei  and  sauce.   Nowalegof  mutton — pleaME 
eating  enough  in  itself — ia  not  expca'dvc;  the  numbi-r  of  i 
dioiHip^Mrty,  when  nothing  else  U  provided,  must  be 
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by  iraprioas  lawr*.  Ohm  Cftwnili.»Ii  rtii]iearetl  ti>  havi*  fi«r- 
guIU-'ti  tliU  Wo*  (if  u  limit ;  he  iiiviUil  im>r«  pui.-sts  tliai)  a  leg 
of  inalton  cmild  pwwibly  nifti«c  lor.  Tlie  roBiilt  wu*  an  c|)i»- 
t«Iary  cominiinicatiou  to  that  cfTKCt  fnim  his  cook  (direct 
Tcrtuil  rnmiRuntcation,  vre  have  sfcn,  was  never  pcnnittwl) : 
'Tile  leg  of  mutton  will  not  be  enough.'  'In  Ihut  ca»e  pro- 
ride  ftfo,'  replied  Cavendish. 

But  I  mnut  draw  this  memoir  nf  a  ci'lclimti'il  iniui  to  a 
dose,  and  shall  do  so  by  (juotiiig  the  words  of  lii»  biographer, 
Dr.  Angus  Sinitii : 

*  Sncli,  tlien,  was  Cavendish  in  lifi;  and  death,  us  h«  a]>- 

pcsied  to  thow  who  knew  him  best.     Morallvt  his  eharjit-t^ir 

wa»  R  blank,  nnd  can  he  described  only  by  a  series  of  nega* 

tinos.     He  did  not  luw,  he  did  not  hiitt^',  he  diil  not  liopr,  he 

did  not  fear,  he  did  not  worshiji  as  others  do.     He  sepiir:iti-d 

liinuelf  frmn  iiis  foUovr-men,  and  apparently  from  God.   Tlicru 

«w  nothing  camviit,  enthusiastic,  heroic,  or  cliivalrous  in  his 

nature,  und  as  little  was  there  anything  mean,  grovelling,  or 

ignoble.     Ho  was  almost  passionless.     All  that  needed  for  its 

apprehenvori  inoix'  than  the  pnn*  intellect,  <ir  refpiireil  the  ex- 

traae  of  fiincy,  iinagi nation,  ufreetion,  nr  fiiitli,  wu-h  <li>>lu8tet'ul 

to  Csvendbih.     An  intelleclunl  bead  tbhiklnff,  a  pair  of  won- 

dcrfully  aeute  eyes  observing,  nnd  a  pair  of  very  itkilful  hands 

nperimenting  or  recording,  are  ail  tliat  I  rcaii^te  tn  reading  his 

oieniorialH.    Ui.i  brain  seems  to  have  been  but  a  ciileti luting 

(•jpne;  his  vyvs  inlets  of  vision,  not  fountmns  of  tears;  his 

laBib  instruments  of  mnnipniiition,  which   never  trembled 

"ith  emotioit,  or  wi-re  eliis[R'd  tt^'thcr  in  adoration,  thanks- 

fiving,  or  di-sjKiir;  his  hoart  only  an  anatomical  organ,  neceft- 

wy  for  the  circulation  of  the  blofiil.     Y'et  if  such  a  being,  who 

'Bvernefl  thi^  maxim,  AiJdl  huuiani  tnf  altenmn  puto.  cannot 

U'  loveil,  a-t  little  can  ha  be  abhorred  or  despised.     He  was,  in 

^teofthe  atjx>]ihy  or  notwlevelopmcnt  of  nmny  of  the  faculties 

"Iticli  are  found  id  those  in  wiioin  the  "  eleinent'<  are  kindly 

aoteil,''  as  truly  a  ^nius  as  the  nun  poets,  painters,  and 
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miuiduis,  with  smaH  Intellects  and  beart^  and  Urge  inmgi- 
nutions,  to  whom  the  world  is  so  willing  to  bend  tba  knee. 
Ovendish  did  not  stand  aloof  from  otber  mc-n  in  a  pnmd 
or  supercilious  spirit,  reftiaing  to  count  tbcm  as  fellows.  He 
felt  himself  separated  from  tliem  by  a  gnnt  gulf,  wliicb  neiUier 
they  nor  hu  could  brid^  over,  and  across  wliicli  it  wa.i  vain 
to  v:i!teitd  liuiiiLs  or  exrhange  j^eetings.  A  sense  of  i.ioU- 
tiuii  from  liU  hretliren  made  him  sluink  lTi>m  their  aocicty 
and  avoid  tlieir  presence;  but  he  did  so  as  one  cotisciouH  oj' 
an  innmiitv,  not  boasting  of  an  excellence.  lie  was  i^  a 
dutf-mnte  hitting  ugiurt  from  a  circle,  whose  looks  and  ges- 
tures sJibw  ttiitt  tliej  aiv  uttering  and  listening  to  miudc  and 
eloquence,  in  producing  or  welcoming  which  he  can  be  do 
sharer.  lie  dwelt  apart,  and.  bidding  the  world  faivwell, 
took  the  »elf-inipr>M;d  \ovc»  of  a  Kcicntitic  anchorite,  and,  lik« 
the  monks  of  old,  shut  liimtKtIf  up  within  bis  oclL  It  was  a 
kingdom  Muflicient  for  him,  and  from  its  nan-ow  window  he 
saw  as  much  of  tlie  universe  a«  lie  caivd  to  nev.  It  had  a 
tlironc  aUu,  and  from  it  be  di^]>ensed  royal  gifU  to  his  bre- 
thren, lie  was  one  oj'  the  uuthanked  henductors  of  his  tace, 
who  was  padenlly  t«adiing  and  serring  mankind,  whilst  tfaey 
were  aluinking  from  bis  coldness,  or  mockmg  his  )>eculiarities. 
lie  coidd  not  sing  fur  them  a  swcvt  aong,  or  create  a  "  thing 
<rf' beauty,"  which  sliould  be  a  "joy  for  ever,"  or  touch  their 
hearts,  or  (Jre  their  spirits,  or  deepen  their  reverence  or  their 
fenour.  He  wos  not  a  |>oet,  a  priest,  or  a  prophet;  but 
only  a  cold  clear  iiiti,dligi-n(x-,  laying  down  pure  ivhite  light, 
which  brightened  everything  on  which  it  foil,  bnt  warmed 
nothing — a  star  of  at  least  the  «wnid,  if  not  of  the  first, 
magnitude  in  the  uitellectual  Armament.'  Mow  mouniful  to 
think  that  a  man  with  so  many  rxcdlunces  stood  aloof  from 
that  generous  and  ennobling  faith  nliich  would  have  quick- 
ened his  donnant  aHections,  and  sujwnuldod  tu  his  intellectual 
eminence  the  attractiveness  of  Christian  love  I 
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LaitBENT  LiWOtslKK,  the  p1iilofli>plii>T  who  j^ve 
final  conf/i  <lt!  <fnicf  to  l!io  wilil  mvsticrism  of  iilt;In!TOy,  tutd 
hid  the  foundation  of  nicKkm  <'hi>inistiy  ils  wu  fiiul  it,  vrius  an 
txtnordinuT  character.  lie  wwi  alito  an  nnfnrtutiute  man. 
Hv  loot  his  tivsil  hy  a  stroke  of  the  guillotine  in  the  Htormiest 
part  of  tl*o  first  Krwiicli  republic,  iiinl  liecau.se  of  a  toljacco 
queKtion!  Yes,  it  was  crni  so.  tor  this  cau.ie,  ontensihly, 
the  iriae,  the  gen«rcK0,  thu  kciierolvnt  Antoine  Laurent  Ia- 
votaer  died.  He  vnu  said  by  liis  ciiemivs  to-  tiavtt  wnt«rcd 
hn  tohftcco! 

It  was  in  the  year  17iM,  wlicn  th«  notorious  triumrirato  i 

o(  public  safety  wore  committing  their  atrvcitice — when  to  bu 
gimtl,  or  well-born,  or  rich,  was  each  a  sulfi(.-it.-iit  cause  to  be  { 

held  in  BQspici<Hi  by  the  triumvirate — that  Aiitoinc  Laurent 
LkToisier  and  his  iriend  BcrthoIIct  were  engaged  in  makiug 
mne  of  tho«c  discorcrivs  which  have  rendered  them  botli  so 
cdebnied.  The  house  of  Ivavoisier  was  where  they  prosft- 
oited  their  csperimonts.  That  house  was  in  Paris.  Men 
ogaged  io  any  deep  punaut  usually  take  little  heed  of  }K>li- 
ti«l  strife.  Tliey  live  in  a  world  of  abstraoliou  all  their 
nvD,  and  are  not  usually  much  influenced  or  affected  by  what 
K  taking  placv  outside  their  own  vjiherc. 

Lavoisier  was  like  our  own  Cavendish  in  one  respect — he 
*is  a  scientific  man,  and  he  inherite«l  riches.  His  family  had 
S*  iBiny  geuerotioDS  h<dd  the  pwt  of  Fermicr-GAtuSml — an 
"See,  I  need  hardly  eay,  abotiRhed  before  the  timt-  of  which  I 
•lile^  because  the  terriMe  revolution  swept  all  lho«  postt  of 
■)»  okl  regime  away.  Would  that  all  the  crimes  to  be  laid  to 
IBAt  ctargc  of  the  French  revolutionists  were  so  venial  as  this  I 
^H  nc  office  of  Femuer-GiJn^ral  wait  of  thi.i  kind.  A  m- 
^^mmSie  individual  agreed,  for  «  consideration,  to  pay  into 
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tlie  exchequer  a  fixed  sum  on  behalf  of  certain  things — to- 
bacco bein^  one.  The  Femiier-Gt-n^nil  then,  whoever  he 
might  bo,  held  the  monojwly  of  the  «do  of  tobacco  for  hi* 
own  district.  For  many  gencrutioiis  the  jMist  in  question  had 
been  hchl  by  the  family  of  Lavoisier.  They  grew  wealthy 
upon  it,  which  may  be  takun  as  a.  )>roof  that  they  foimd  it 
a  gtxA  thing.  No  flagrant  charge  of  impropriety  was  bvei 
brought  against  tlie  Lavoiihii^r:(.  People  shook  their  beads 
Bonieti  1110.4,  smiled,  and  remarked  that  fanner -generalship 
wai  a  fine  trade — they  wished  they  had  the  like;  but  if  the 
old  Lavoisier  ha<l  been  a  little  close,  young  Autoinc  Laurent, 
when  the  office  devolved  on  him,  was  so  generous — thought 
so  little  of  amassing  wealtb,  and  did  so  mach  good — 
tluit  it  would  have  been  difficult  to  find  a  rich  government 
official  with  fewer  enemies.  Then,  finally,  when  the  stoim 
of  revolutiou  came,  and  the  lucrative  sinecure,  with  others  of 
its  stamp,  waa  swept  away,  Lavoisier  treated  the  matter  so 
lightly — sjjeaking  of  it  as  a  positive  gain,  and  as  giving  him 
mor«  lime  to  cultivate  philosophy — that  the  few  who  had  been 
envioos  of  liim  were  constrained  to  admit  Antoine  Laiurent 
Lavoisier  to  1m, — what  his  fiiends  and  the  world  knew  long 
before — (I  philosopher. 

At  tile  jK'riotI  to  which  these  remarks  apply,  Lavoisier  wa« 
living  at  Paris,  whither  he  had  come  some  yesuT  before,  tlie 
better  to  follow  out,  in  the  sodoty  of  congenial  minds,  some 
experiments  in  which  he  was  engaged.  Being  himself  rich, 
he  threw  open  his  Iiouse  and  liis  laboratory  to  those  n-ho, 
with  umilar  tastes  to  his  own,  had  fewer  meann  of  gratifv-ing 
them.  One  great  disadvantage  under  which  a  chemist  is 
placed,  in  cumpiuison  with  workers  in  otliev  branches  of  phi- 
losophy, is  the  exjicnso  of  the  instruments  with  which  he  haa 
in  work.  Many  »  student  of  pure  mathematics  has  positively 
no  instriimvnts.  If  he  Iihvc  practically  to  apply  liis  mathema- 
tics, a  few  lixed  unchuiiging  instruments  are  all  be  requires. 
Give  the  b'Jtimiist  a  pocket  lens,  and,  if  he  be  luxurious,  a 
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micitiBCiopc,  and  he  w  well  ]>rovide<l ;  and  though  the  inittru- 
mriits  nocesssuy  to  thu  astronomer  are  costly,  ihcv  too  aro 
for  the  most  part  nnchaiiging.  Bat  men  who  devote  them- 
lelvcstonewlincsof  cliomical  im-estigation  fre/iuenlly  nxjiiire 
iir«truniciil«  to  W  devised,  and,  what  U  still  more  difficulty  tho 
wlivrvwitlial  to  pay  for  them. 

Luvoiyk-r,  »t  thu  pi^riod  to  which  this  brings  toe,  vox  en- 
piged  in  proving  what  has  since  become  a  truth  in  t)ie  motitli 
of  every  mmlfniti'iv  cdncatc<l  person,  namely,  that  the  <!ia- 
mood  an<l  churiMal  iire  in  eoniposition  identical.  An  itirestiga- 
tiuii  M>  curii)tL<  in:idu  ^;reat  xtir  itt  the  time.  Onr  countiyman 
Priertley,  nnd  the  cclebntt^-d  Krcneli  ciiemiitt  Ik-nliollet,  were 
^pointed  to  come  t4i  the  hihor.itorj-  of  Ijiivoisier,  and  »«•  the 
»pcrimeiil«.  Bvrthollet  h»d  already  nrrived,  iis  I  bare  Siudf 
but  Priestley  was  yet  ubsenL 

It  vfts  cveninf;.  A  (urge  argotid  l»inp,  having  ita  mys 
cart  ilownwnrdH  by  ii  »hade^  plimd  u]ion  some  <Ii.iin(ind«  laid 
on  a  piece  of  black  ]«i|»er,  i-esidy  to  be  aacriliced  to  Lavoisier's 
rpIcniU<l  though  expensive  dUcoveiy. 

*  It  U  well  Itobespierre  does  not  know  of  thi.*,'  said  Bcr- 
ihollet,  a  smile  lighting  up  IiU  large  features,  whioh  stimuli 
»  if  tliey  had  been  chiselled  out  of  a  rock ;  'or  it  woidd  make 
voti,  for  tl>e  I^uisette." 

'  We  ctiemista  are  not  high  game  enough  for  tlic  monsters,' 
Kpliol  Laroisier.  'These  are  indeed  fearful  times  1  UghT 
cmiitnued  he,  shuddering;  'what  the  end  will  be,  I  know 
U(.' 

*  It  seems,'  replied  Bcrthollof,  smiling,  '  that  some  sort  of 
lerolntionary  infection  is  in  the  air:  even  you,  my  friend,  are 
ttrock  with  the  malady.* 

Indeed,  few  perwns  have  bcon  more  revolutionary  than 


*  Tha  Indruiuent  of  donth  invented  bf  Ur,  OuillotLo,  Mid  now  ontvor. 
mIIt  known  aa  the  jHtlletiHc.  na  fur  a  ticm  tlunommulrii  Ilia  Loulaette, 
tec*n«  tl  wu  the  depiitj  LouU  tclio  Unt  nuuJo  himiclf  ucqualntnt  irith  lu 
c^Ulilfe*,  uid  fumuhuil  a  r«purt  upon  Uioni  (o  tlie  A'atlonaJ  AsMmblj. 
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Lttnualtr  in  lii»  own  war.  He  n>volutionisc(l  tliu  wliole  dc^ 
mains  of  chemiisti^' ;  he  roducod  tiio  nomenclxtimt  nf  tliat 
science  u>  k  sydtcm,  Mnd  gavo  a»  mfwt  of  t!ie  names,  by  which 
chemical  »:ui»tun»-s  aiv  ut  the  prVM.-nt  timu  known. 

'I  »hai\  unt  wait  longer  for  Pnustk<}-,'  at  Icnf^h  said 
LavoiMer;  '1  ani  impiiticnt  to  show  yon  my  ex('eriment:* 
ami,  fayiitg  this,  hv  mude  arrangeaiitnt*  for  burning  a  jucce 
of  iron  win-  in  oxygi-n  gas.  Ev«ry  itinunuit  chcinii-al  letrUirer 
performs  tiw  ex|>vrini<.-nt  now,  because  it  in  no  brilliant.  Tlte 
peTiormancv  of  it  by  I^avoidivr,  in  tin-  ]irc!*ence  ol'  bis  friend 
BortlioHct,  marked  tbc  itimiifall  of  a  iht^on-.  It  wan  one  nf 
the  cajiitil  diiici^verieBi  of  Lavoi.iivr,  that  when  a  body  was 
burned  and  the  results  of  comhuittion  cnlWted,  they  were 
in^'ariably  heavier  tlian  the  body  conmmed;  from  which  it  n 
quite  clear  that  combustion  cannot  depend  upon  the  h$»  of  a 
something  which  philosophers  called  '  phlof^Uton,'  but  thai  >t 
18  attended  with  the  ffaiii  of  somethuifr.  So  Lavoiner  jat>- 
cocded  to  weigli  his  iron  wire ;  ho  then  burned  it,  and  weighed 
the  result  of  combustion ;  no  difficult  natter  in  this  case,  tB> 
asmnch  as  tliat  result  is  a  solid. 

1  sliall  not  entrap  the  reader  agun^t  hi!'  knowledge^ 
giving  him  a  chemical  lecture  in  lite  plactr  of  a  biographical 
incident ;  but  it  will  be  at  least  worth  while  to  make  liim 
aware  of  some  of  the  great  points  of  philosophy  developed 
by  tJic  subject  of  this  sketch. 

Whilst  Lavoisier  and  Ik-rthollct  were  thus  engaged,  the 
bell  rang,  and  immediately  aflonvards  Priestley  was  Intro- 
duced. 

*Mon  ami,*  said  Lavoisier,  going  to  meet  him,  and  gnutp- 
ing  his  hand, '  why  so  latet' 

Priestley  trembled,  and  was  pale ;  hi«  coat,  txHi,  wa.i  torn ; 
he  sank  into  a  chair,  and  for  a  time  could  find  no  words. 
When  at  last  he  spoke,  Priestley  explained  tlmt  he  had 
bei>n  lost  in  a  crowd  of  revolutionary  miscreants,  who 
parading  tli«  streets  with  a  model  of  the  gnillotine.     & 
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wild  revels  w«re  fWquent  at  the  time.  Bands  of  savB^  crea-  * 
tnreE,  alter  glutting  their  eyc«  with  Uie  san^iinsry  sce»c«  of 
a  wholesale  eMcation,  would  punde  tJie  streets  of  an  eToninf^ 
odfing  at  the  gaingoettes,  and  quailing  stronj;  drinks ;  cairy- 
iijft  with  them  a  model  of  the  guillotine,  which  every  now  and 
tJwd  ihej'  would  set  down,  and  display  its  mechanism  t<i  all 
wiio  contributed  a  ton.  It  wa«  dangerous  for  a  well-dressed 
pcreon  to  be  in  the  streets  at  this  time.  Bags  and  drunken- 
BOK  were  the  only  cUIms  on  the  respect  of  these  depraved 
wretcheci,  the  'fimif  culottes,'  as  they  glorivd  in  being  called. 

Whilst  Priestley  was  ytx  explaining  the  csase  of  his 
abnDoe,  the  ignoble  throng  xnrged  by.  Hoarsely  they  yelled 
H»  revolutionary  street-cries  of  the  (Uy:  'A  bas  los  mis,' 
'A  bas  les  anslociats,'  'Vive  la  Looisette,'  'A  bas  les  philo- 

'Ah!  is  it  come  to  thtst*  ^aculated  Laroi^er  faintly,  as 
he  Iward  the  Utter  exclamation — a  itew  one  to  the  revolution- 
iiy  vocabulary'. 

Apparently,  a  snffieientJy  large  crowd  had  now  eome 
together  to  give  hopes  of  a  plentiful  harvest  of  soas  to  the 
beaters  of  the  guillotine.  The  crowd  stopped  near  where 
the  philosophers  u'ere  assembled.  The  liatcful  machine  was 
placed  on  the  ground ;  the  mock  executioner  raised  the  kniie, 
md,  instead  of  letting  it  fall  immediately,  f^vc  out  the  iirst 
bie  of  a  revolutionary  ?wng,  whilst  one  of  the  party  went 
ramid  for  eontribultonx,  as  iIh;  proprietor  of  a  punch  rareo- 
ibow  doi-8  tn  our  o«ii  streets.  Amid  .ihonl.*  uf  wild  jntighter, 
ud  abuse  of  all  that  is  great  and  good,  the  words  of  a  song 
vntteD  in  liniionr  of  the  guillotine  fell  on  the  esir. 

*I  wish  those  ruffians  would  piuM  on,'  remarked  Lavoisier, 
Inong  his  patience,  «*  ttiey  continued  the  revolutionary  air. 
But  the  men  hud  other  cmlii  in  view. 

The  ciy  of  'Farmer-General  —  Diamond  philosophw !' 
nee  cm  tlw  breeie,  ami  Uie  crowd  surged  on. 

80,  by  some  means  or  another,  the  ontSKle  myrmidom  of 
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Robespierre  bad  madv  titcmselves  acquiuutcd  with  what  I^- 
ToisicT  wai  about.  Tlio  tlircc  philosopher*  vxchuige<l  glances 
oiiiiiioiisly-  T«  have  th«  rcpututioii  of  rivlies  was,  at  the 
timvs  of  wbich  I  write,  a  caiiso  of  politicui  sut^picioti.  Lo- 
voi)ii«r  imw  tliat  \k  was  compromised. 

*  K»fa[)«  whilst  you  may,'  said  Berthollet,  addressing  litin. 

'Whiit  niiitlert'  rt>|)lie<l  Lavi>i*ier.  'If  tli«y  set  lli«ir 
)iitiid»  ml  lia^iiij^  iiiy  |KK>r  forttuie,  liave  it  they  will,  whether 
1  citCApc  or  not.  1  have  never  lieeded  richcR,  aaxe  for  the 
]mwi'c  liiey  gave  me  of  aidiiif;  othors.  I  have  used  ihem  to 
ucciiimiliiti!  fai.-I.*.  Now  iii  liitiuv,  ii'  God  will,  I  can  earn  my 
bread  as  an  apothecary,  and  work  out  tlieories  hy  iv-flection.' 

Poor  Lavoi«er  I  So  soon  as  he  pci-ceived  hinisvlf  to  bo 
compromised,  he  took  it  as  a  matter  of  coui-se  that  !ie  shtnild 
lose  all  the  wealth  he  had,  and  Ito  obliged  to  reconinience  the 
world  at  the  age  of  fifty.  lie  anticipated  nothing  worse: 
why  should  he?  What  wron^  had  he  done?  Many  days^ 
liowcicr,  had  not  passed  licforc  a  different  train  of  feelings 
came  across  him.  It  wjw  th«  custom  of  the  jnyrniidoiiA  «f 
Kobcspicrrc,  at  tliat  period,  to  circulate  prejudicial  n-jtort^ 
againsit  tJiose  w  horn  they  had  already  doomed  to  destruction. 
Vajrue  rumoiu'8  aiuio  to  Lavoisier's  ear  of  malversations 
conimittcti  whilst  he  was  I"e mi ler- General.  Couscience  a^ 
(quitted  him  of  the  charge;  but  what  mattered  whether  true 
or  falae,  provided  Kohespierre  ajid  his  confederates  had  i^ 
solved  to  have  hiin '!  In  an  evil  moment,  Lavoisier  escaped 
and  hid  himself,  which  only  seemed  to  piw  probability  to  the 
charges  broiijilit  against  him.  TJie  minions  of  Itohesplerre 
were  f^lill  on  his  track,  but  coiil<l  mji  discover  him.  La- 
voisier might  have  escaped ;  but,  actuated  by  a  noble  and 
giMierous  sentiment,  he  determined  to  gi\c  himself  up — not  to 
the  officers  of  justice,  for  justice  was  nut  then  in  the  French 
dominions — but  to  the  officers  of  Rob&>pierrb  the  monster. 

ilis  wife's  father,  M.  Paul/^,  happened  to  be  in  the  power 
of  Robespierre  at  the  time  when  Lavoisier  escaped.     The 
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lUter,  so  Kwn  as  h«  became  acquaipted  wjlli  tliis  eircnmstanoe, 
(lelennincd  to  Burrvnder  at  oucc,  lest  his  nl>sence  might  give 
ocdcKtr  to  tlie  charge  against  him  and  liis  fatlier-in-Un-,  and 
lest  the  latter  might  bo  unduly  prejudiced. 

R«v<.iiliiif;  the  place  of  his  concealment,  Lavcusicr  was 
seixed  I>j'  tile  triumvirate,  along  with  twenty-seven  othun?, 
all  nf  whom  luui  l)ecn  Fermicrs-Gen^ral  beTon  the  rcx-olu- 
tion.  A  fipvat  cry  was  now  being  made  against  the  peculation 
of  these  rainc  otficials;  and  notwithstanding  the  office  hod 
bc-eii  al>oli«hcd  by  the  revolution,  and  that  none  but  an  un- 
principled tyrant  would  have  judged  people  fur  retrospective 
oflence^^  in  a  ca5C  like  this,  Kobespierre  was  not  a  man  to  be 
reslrsuDiil  by  such  scnqiles.  The  Fcrnucr&-U<:iicral  were 
rich ;  that  was  enough. 

So  LavtHstCT  was  sent  to  prison,  in  company  with  the 
otlier  twcnty-ee^-eii.  He  waa  brought  to  a  mock  trial,  and 
«afu}emne<l ;  but  the  frivolous  charge  on  wliich  he  waa  to  die 
proclaims,  better  than  a  whole  treatise,  the  integrity  of  his 
pTDvioua  lite.  If  tJie  reader  of  this  can  divest  himself  of  the 
knowledge  for  one  moment  of  the  fact  that  the  axe  of  the 
guillotine  is  poised  aloft,  waiting  tor  a  \-iotim :  if  he  can  drive 
out  &om  the  recesses  of  memory  recollections  of  this  fearful 
time,  and  cany  himself  ideally  back  into  the  coanciUchamber 
of  the  horrid  triumvirate,  where  the  nature  of  Lavoisier'a 
(icrt'liftions  were  gravely  set  forth,  he  may  indulge  a  passing 
Miiile.  Fancy  a  man,  retirerl  from  business  many  ycon, 
l^^'ely  brought  to  trial  in  \^''estIIUl]!ltcr  Hall  for  having 
•ratiTed  his  tob<ux'o  and  snuff  sonte  ten  i/eara  ago!  Vet  so  it 
was ;  no  graver  charge  could  bo  brought  against  Lavoisier 
Hy  t!i09C  who,  depend  tipwi  it,  said  tlie  worst  they  could 
kIkiui  him.     F'oT  this  he  iliu<l,  on  the  8th  of  May  t7it4. 

It  was  dangorous  to  stand  up  and  speak  well  of  a  man  in 
tiii>se  days ;  nevertheless,  the  citizen  Halle  did  so.  He  boldly 
impugned  the  right  of  trying  a  man  on  a  retrospective  charge; 
bnt  be  did  it  uuarailingly.     He  then,  when  tlic  trial  was 
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over  and  thu  Mstiaee  ^MkI,  invokftl  the  nuary  nf  the  Uium- 
riratc  I  Alusl  they  hail  none.  He  net  forth  Lavoisier's  db- 
coveriex,  his  many  iu.^<;  of  b«iw\'olKiice,  his  charity,  hb  other 
cxcelli-nt  iiuatitivs :  nil  in  vaiii^Lavoirier  wat  to  die. 

The  ]>hiloKopher  did  not  ranrmur;  nn-tiily  he  tmbmitted 
himKelt'  ti>  die  iin|H;niliiig  Tiite.  One  r«i)Hi*jit  he  made,  and 
only  one;  uny  individual  a  aliade  less  vile  lluin  Koliespierre 
would  have  ^nti^l  iL 

*  Let  mc  live  a  few  more  dsyx,'  wid  he, '  to  8oe  the  result 
of  some  experiments  now  {!i>ing  oru' 

'  Kuh !'  replied  Coftiiiliiill,  the  [irejtideiit  of  the  jadictal 
cincliLve,  who  hiul  liei'-ii  sitting  uii  th(!  raiKTk  trial ;  '  t]>e  re- 
pablie  docHn't  n-aut  philosophers.     Away  with  liiin  T 

TluLs  iiioumfiiUy  ended  the  mnrt^l  career  of  Antaine 
Lnnrent  Lavinsier. 

I  have  already  adverted  to  the  revoiation  which  this 
great  man  accoinplished  in  the  science  of  chemistry.  Two 
great  truths,  made  known  by  him,  I  have  already  related. 
He  made  aevera]  other  discoveiies ;  but  Lavoisier  is  chlcf^ 
known  by  tlie  nomenclature  which  he  devifted,  and  which, 
somewhAt  modified  t<>  suit  a<Ivancing  necoMities,  is  still  re- 
tained by  clieiniHtd.  Bi'fi)ro  the  time  of  Lavoisier,  chemical 
substances  were  known  by  arbitrati'  names.  Thus,  llw  che- 
miitt  Glauber,  liaWnf;  discovered  a  o«rt«in  salt,  railed  it  after 
bis  own  name, 'GltiiiUT's  Mdt' — a  name  which  coavtya  no 
knowU-ilf^  of  its  oompKMtioii.  Accontin^  tti  tlie  i>oinenela- 
ture  of  Lavoisier,  it  is  called  'sulphate  of  soda,'"  a  compound 
term,  indicative  of  it^  being  made  np  of  sulphuric  acid  (oil  of 
vitriol)  and  soda.  A/^in,  before  Ids  time,  a  certain  gas — tha 
gt»  which  maintains  vitality  when  breathed — was  called  by 
one  '<{  several  vague  oamai.  Lavoisier,  6nding  this  gas  a 
constituent  of  some  acids — all  that  were  known  to  him— and 
imagining  that  it  was  tlie  univenul  acidifying  principle,  (.■allod 

•  Now  more  EcuvraHy  imlium  tulphatf,  on  thp  nwiiiuption  thst  not  sol- 
pbuiioMuil,  b«rt  nftmetwtt  oftulpliurlc  uuid,  tuutot  wlUi — not  aoil^  bntwJiww. 


'mrv^jen,'  or  the  *  acid-fwrnnT.'  A  true  fireatnre  of  rovolo- 
tion,  tile  lATOLsicnan  noQMrncluturc  wss  invent.  It  Kt  out 
CO  the  basis  that  theories  tlivn  wloplcd  were  true  tiworica, 
and  for  all  timv  oiuxt  bo  true.  It  m  ba|>|icnti,  for  instaooc, 
that  many  adds  am  devoid  oroxyfr<.-n,  tvliich  tlicrcforv  cmf^ht 
not  to  have  been  vndowcd  witJi  ihc  universal  iiantv  of  wrkt- 
fanaer.  AJI  tmc  acids  urc  now  con^jdcrod  to  bavu  liy(irn»rn 
H  a  oeeceswy  constituent.  But  I  promised  nut  to  entrap  the 
Miler  into  the  infliction  of  a  cbctnical  k-ctorc  I  wishod  to 
^re  a  bio^jTuphica]  sketch  of  Antoiuo  Laurent  Limnuer; 
mdit  is  done. 
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It  vns  a  cnid  December  morning,  lunl  the  mow  lay 
deep,  when  a  man,  iihvady  wniewlint  lulvunoed  in  years, 
md  carrying  a  lantern,  might  have  been  tteen  to  eniei^ 
ftem  the  hoiise  of  t!»e  Kitr.  W.  Johm,  in  Geoi^e-Atreet, 
Mancbcdter,  and  pmniMl  ton-tinU  the  Liti^mry  and  Scientific 
Iiiiititntion  of  Uiat  city.  He  was  ratlier  above  the  middle 
oie,  tall  and  bony.  Hiit  fi^alnrcs  were  hard,  tlion^  not  harsli; 
his  ^ea  deeply  set  and  tboa^itful.  llh  body  was  slightly 
bent — not  conveying  an  id«a  »f  iiitirmtty,  but  rather  tltat  sort 
of  bending  forward  sometimes  met  with  iii  pcdeatiuuts,  and 
'hicb  creates  the  notion  of  a  desire  to  liurry  along.  lie  wore 
tke  dren  of  a  mt-mber  of  the  Society  of  Frifiids,  somewhat 
6m  wone  for  wear,  but  dill  not  shabby  from  s^  Tlur  niiii 
Itad  barely  dawned ;  bat,  guided  hy  the  beams  of  hta  hmtcm, 
yna  migiit  see,  if  observant,  that  hia  habilinK.'nt<t  were  iipotted 
tad  xtained.  A  doser  inspection  would  jirovt-  that  nut  a  few 
stains  had  become  boles ;  as  if  burned  by  sparics  of  tire,  or 
Mmo  corrosive  fluid. 

Tiui  active  life  of  Xancbcster  is  not  like  ocean's  flood, 
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wliicli  ehba  and  flowtt,  but  like  the  current  of  an  impetuoaa 
river,  which  ever  hurries  an.  It  wa.s  <lit)icalt  lo  regard  the 
tiill  fBctarv-ehimnej'ii  belching  forlli  their  smoke  that  morn- 
ing, to  gaze  on  the  rrowded  streets,  and  to  liear  the  bosy  click 
of  mAchinery  mingling  with  the  hum  of  men,  without  feeling 
convinced  that  Manchester  was  a  city  of  acdon,  not  of  con- 
templation— that  die  workor-out  of  abstractions  could  find  no 
place  (here.  Silently,  amidst  tliia  din  and  throng,  the  tall 
hanl-featitreil  lantern-bearer  mows  on.  Ho  giies  towards  the 
liiterAry  and  Philosophic  Institution.     Suppose  we  foUow. 

Is  tht;  nmn  a  lunatic?  Unmoi-ed  by  tho  hum  of  paeaii^ 
n'av'farers,  the  lantcru-bcarcr  talks  to  himself.  1[«  talks  of 
Plato,  of  Pytiin^niA,  and  Tliulcs ;  he  montiuiis  also  Lucrc- 
tiiis;  tlicn  whiuL-tically  mixes  up  thoso  antique  names  v-ith 
others  of  mudeni  duto.  Ko,  he  if  no  lunatic,  but  a  tliiiikcr 
aloud,  a  rcverist.  Arrived  at  the  door  of  the  Instituttori,  he 
^ves  hi«  lanluni  a  shake,  u»  much  us  to  say, '  I  h»vc  it  uow,' 
then  oiienii  the  door  and  enters.  He  ni«t  proceeds  to  the 
loboratorj',  and  deposits  his  hiutcni  on  the  tabic.  He  then 
lays  and  lights  the  fire,  according  to  the  most  approved  roles 
of  fuel  ecuTioiiiy — a  f>erfect  model  of  a  servant  in  ttie  tnutler 
of  saving  firewood;  tor,  of  course,  a  servant  he  must  be. 

Maiielicster  hiui  long  been  celebrated  for  her  resident  clie- 
niists.  Cat  ic<>>[i  rill  tin;;  involves  some  of  the  highest  branchi» 
of  applied  elteniistry.  Every  new  colour,  almost  evvry  ijew 
jMitteni  which  may  appear  from  time  to  time  on  a  piece  of 
Maiicheiler  printed  goods,  is  the  fruil  of  some  new  chenu' 
cal  discovery.  lu  our  curioaty,  we  wait.  We  like  to  see 
clever  men  at  work  in  their  retreats.  >Vc  are  in  no  hurry : 
the  chemical  professor  wilt  hy  and  by  widk  in.  But  that  lan- 
tenfbearing  Plato  and  Lucretius-quoting  fire-lighter,  we  arc 
getting  tired  of  liim.  There,  ho  will  go  soon.  He  sweeps  tho 
lahonrtory  clean,  and  dust*  the  bottles.  He  goes,  bat  not 
aivity.  He  procceils  to  an  adjoining  room,  and  taking  his 
stand  in  fixmt  of  a  wall,  whereou  bang  several 
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and  hygromctrrs,  he  opens  n  txtok.  He  now 
psrUcolan  of  temperature,  atmo.«]>licric  moisture,  and 
barometric  height, like  a  philosophic  pstnstakitig obMincr.  Ho 
does  not  work  like  one  unacquaintoi)  with  his  tooLt.  He  u  an 
ept.  I.ookit)g  nt  the  barometric-  mcrcoT)',  for  in.itaiioc,  no 
'Chronicling  of  nK-re  laches,  or  quaitcn!,  or  even  t^igliUis  of 
inches  Mrvvs  liis  turo.  Uo  estimates  the  rariutioii  fnim  j-e»* 
terday  by  a  Vernier  scale,  as  an  Bceumt'O  philosopher  would 
have  done.  He  eomparcs  the  baromcU-rs  one  with  another, 
and  finding  tliat  the  mercury*  coiitainei)  in  one  stands  lower 
than  the  mercury  of  tln^  others,  he  Hayit  (for  he  appears  to  be 
in  the  habit  of  talking  to  bira-telf),  'Bad,  bad  V  Then  referring 
to  a  mcmorandiun-book  in  which  the  date  of  the  construction 
of  that  baroineter  Htaml.t  recorded,  he  finds  tlie  tube  vas 
neither  dried  nor  was  tlie  mercury'  boiled.  Ue  makea  a  note 
of  these  facts.  If  the  Professor's  sen-aiit  be  thus  wise,  Itow 
mnch  wiser  must  the  Professor  himself  be  I 

A  knock — a  doable  knock !  Does  the  Professor  come  at 
laat?  The  lautem-bearer  opened  the  doorwithoot  dchiy,and 
an  old  gentleman  entered.  His  face  was  radiant  with  j<>y, 
and  he  seemed  to  be  out  of  breath.  The  l«uterii-bean^r  had 
110  tinte  to  nty  a  word,  before  the  stranger  seized  Kim  r!i]>t»r- 
ously  by  tlie  hand,  and  shook  it  heartily.  '  Friend,'  said  he, 
'  1  bring  yuu  good  news.     Good-morning,  Doctor  Dalton' 

The  lantern-bearer  opened  his  eyes  as  if  arousing  from  a 
reverie, but  he  made  no  remark;  his  ideas  were  api>an:ntly  in 
another  chaimcl. 

'  Uood-moniing,  Doettyr  Dalton,'  repeated  tho  Ktnuigcr, 
lading  peculiar  stre-ss  on  the  word  '  doctor.' 

If  hi*  <^jcct  bad  been  to  surprise  the  lantern-bearer  ho 
wa«  dixap]K>inted.  The  word  '  doctor,'  though  strongly  ein- 
{thansed,  wcmed  to  )la^v  made  no  imprc«:!ion.  Tlie  lunlern- 
bcorcr  was  aj^rcutly  thinking  too  much  about  his  bamntetem, 
for,  having  bid  lus  fnond  good-morrow,  he  turned  towards  his 
instmmeuts  again. 
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'I  call  vou  thetOTf  rcpwted  the  ncw-comcr.  'Do  you 
hear  mc  T' 

'  Did  you  iiidpcd  V  replied  Dahon. 

Till'  stranger  Ititiglicd. 

*  Oil  some  pc»])k-,'  siud  he,  '  honours  fiiU  unthnnkfull}', 
like  <lrop»  of  wakT  into  a  thankless  sen ;  whilst  othcm  would 
give  their  curs  for  honours.  The  Oxford  people  nre  going  to 
laakv  you  D.C.L.' 

'  D.C.U,'  *ai<l  Dalton ;  '  and  what  is  that  V 

'Doctor  of  Ciril  Law,'  replied  the  fnend. 

'  Doctor  of  Civil  Law !'  r»-j)e«ted  Dwltoii,  muHinpIy,  in  a 
falsetto  iiitch  of  a  fiatunilly  gruff  mice ;  and  lie  biu'sl  into  on 
iLiicii>ieiit  taujrh,  not  loud,  niislcring  tKughter,  but  a  aubduod 
ciuJ^lin^  laugh — a  propiT  laugh  (or  a  jihil'wopher.  *  What  do 
1  know  about  law.  frieiid  V  doinaiidttd  he,  as  aatm  a»  he  conid 
apeak — '  law  civil  or  law  criminal  f 

'Pshaw!  it  is  a  very  great  honour/  replied  the  friend— 
*  the  highest  that  can  be  givsn  by  tlie  University.' 

'  Hoiioiu- 1  hut  I  say  I  know  nothing  about  civil  law ;  and 
if  1  don't  know  it,  how  can  I  tench  it  ?  and  if  I  can't  teach 
it,  why  am  I  to  be  called  doctor!' 

'  It  is  simply  a  compliment,'  repeated  the  stranger,  smiling. 

•Well,  I  could  call  it  something  else,  if  I  liked,"  was 
Dalton's  sly  remark.  'Doctor  of  Cinl  Law!  Well,  that  m 
odd.  If  they  would  eall  me  doctor  of  the  laws  of  atomic 
combinations,  there  would  be  sense  and  truth  in  it;  but 
doctor  of  civil  law  is  neither  sense  nor  truth.' 

'  Now  I  have  it,'  wa«  the  Irieiid's  remark.  '  The  Oxoniaiu 
are  rietennined  to  have  you :  and  I  have  no  doubt,  as  a  special 
favour,  tlipy  will  allow  the  initials  D.C.L.  to  stand  tor  Doctor 
of  Combuiution  Laws.    There,  will  that  suit  youT' 

Perhapii  by  this  time  the  fact  will  be  evident  that  the 
elderly  biilern-Iiwircr,  who  came  forth  so  early  in  the  morn- 
ing lo  light  llic  laboraton-  fire,  was  no  other  than  the  illus- 
trious Dultou  himself,  the  j>liilosophcr  whose  name  is  asso- 
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witli  one  «f  tbe  most  reniurkalik'!  tewiitific  ducnverie* 
times — one  wcoml  unlv  in  iniportanee  pcrliii{>«  to 
tbe  disooTciT  of  gravitntion.     Yea,  it  ««*  l)ah<(Hi  who  thui, 
day  hf  (lav,  lighted   hU  Inboratorv  Ere.     That  great  niau 
would  perform  an  analyaia  for  half-OK^rrm-n,  nr  give  a  lenon 
for  eighteen ]>euce,  and  thank  yon,  in  either  caite,  for  the 
HhiJie;  whilst  many  on  inferior  chemist  would  Imro  thought 
hinutdf  di&lionourod  hy  touching  any  hut  a  gol<leii  tec.     So 
^^ttli^  coimcction  i»  there  between  9etf-n.>spcct  and  nelf-^oncat. 
^M      Wltcn  it  is  affirmed  of  a  philosojiher  tliat  he  luu  a  world- 
^ppide  reputation,  the  words  must  ever  be  received  in  a  quali- 
~fied  senaeL     To  ny  that  the  scope  of  liia  reputation  is  as 
exteiutve  as  (hat  of  thu  jimt,  tbe  lustoriati,  or  thv  narrator 
of  fiction,  is  simply  untrue,  biK'ause  all  persons  ha^'V  in  thvm 
the  faculty,  more  or  \kw  dvv«!lo|ic<l,  of  being  able  to  appre- 
ciate hiatorj',  poetry,  and  fiction.     The  remark  is  truer  still 
when  estCDtled  to  tluMte  who  achieve  repiitiitimi  liy  tin-  fine 
uU.    The  »oope  of  their  re[>iilatioi)  i»  neju-ly  univi>r<al.     For 
ilifttimit  is  it  with  bun  whoiie  fame  (b-pendH  on  diacoveriea 
in  science.     .A  clKiuintV  lahmir*,  for  exain]>le,  ran  only  be 
■pprecjated  by  ehi.'oni.M.H,  for  tlic  most  part ;  an  atttrotKHuer'a, 
for  the  most  (nart  only  by  thoae  who  hare  cultivated  astro- 
Mmy,  and  ao  on  for  other  scienrcs.     Y^fy  this !     Science 
im  its  hits  of  poetry,  c<)ual,  at  least  in  all  tlutt  makes  jwetj^ 
iltnctive,  to  anything  the  poetry  ol'  language  and  sentiment 
tan  boast.     The  flights  of  the  poetry  of  science,  too,  are 
OMK  daring;  and.  though  ofU-n  wilder  than  tlie  wildest  rap- 
ture of  the  poetry  of  words  and  sentiment,  they  bare  the 
nie  merit  of  being  as  true  as  they  arv  wild,     lleio,  then,  is 
a  beantifnl  fidd  for  the  mind  to  career  upon,  like  a  steed 
tnta  harness  ivIiaimhI— a  fivld  all  covered  with  getna  and 
lowen,  tJiu  geius  ami  flowers  of  truth.     But  around  that 
fteaamt  field  l-«  a  thoniy  f«noe,  bristling  with  technicalities. 
The  philosupber  alone  otn  i>eiiotnitc  that  hedge,  and  enter 
within.    All  who  are  not  pliilowplicis  must  be  content  to 


remain  ontsiili>.  Nevertheles:*,  little  jiaps  can  be  fuuni),  h< 
and  there,  through  which  iI]quiuti^-e  folks  may  jici-ji;  ancl 
I  think  it  may  be  posuble  to  pve  the  reader  who  i-i  no 
chcniUt  a  peep  into  the  enehanted  domains  of  ihu  ttlmtiic 
thvory  and  doctrine  of  de6nile  proportionsl&— to  unravel  the 
Bcercta  of  which  was  the  aim  of  Dalton's  bfcvlong  labtmr. 
Vws,  then;  i»  an  opening,  and  you  shall  Iiavo  a  satisiiiclory 
peep,  bat  on  one  condition  only — ^you  must  not  be  frightened 
by  names.  If  people  would  only  make  ap  their  mintb  nut 
to  be  frightened  by  nainee,  tbej-  would  not  find  science  so 
difficidt.  Tlie  '  atomic  tlieory'  is  the  name,  or  nitlier  cine  of 
tlie  names,  you  are  not  to  bo  frightened  at;  the  'doctrine  of 
definite  proportions,'  or  '  etiuivalents,'  tliese  am  other  name*. 
For|tet  the  evistuni'e  of  all  tlies^-  iiame-s  huwever,  at  j)rusejil. 

The  iiliiloiwtphei'a  of  aiici«nt  (jRi.'eu  and  Rome  were  fond 
of  nrf^ing  aliuut  philosophic  beliefs — matters  which  thoy 
could  neither  prove  nor  disprove,  because  thi^'  w%io  not  ox* 
|H>rimentiil  people.  Amongst  the  chief  topics  of  arguincntii- 
tioM,  till-  following  was  one:  whether  a  thing  having  weight, 
and  cognisable  to  the  senses  (matter),  could  or  could  not  be 
divided  without  end.  Epicurus  and  Pythagoras  imagined  that 
matter  could  be  thus  divided  ad  ijijlnitum,  and  Lucretius  sets 
forth  the  views  of  these  philosophers.  Other  ancients,  too 
numerous  fur  mention  here,  adopted  the  other  «dc  of  the 
ai^umviit ;  and  s»  they  continued  to  argue  away,  proving 
notJung,  until  both  aides  got  tired. 

And  wliat  dn  ytni  wiy  ahout  the  argiunentf  Don't  fear 
jiving  an  opinion.  Vou  h«ve  common  sense,  and  that  goct 
a  long  way  in  jihilusophy.  What  do  i/on  think  aiioul  itt 
Can  a  substance — ant/  sub&tance — a  [Hitato,  for  instance 
— ^yin  that  potato,  I  ask,  be  indefinitely  di\'idcd,  or  is  such 
inclefinite  tlivtsiun  impossible?  Evidently  the  potato  may  be 
cut  into  two  hulves,  and  each  of  the  two  linlvea  may  be 
halved  again  and  again  and  again,  and  so  on,  until  our  eyes 
arc  not  sbaip  enough  to  sec  the  little  pieces.    If  insu-unients 
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be  DOW  had  recourse  tc^—it  mivroncupt!  anil  a  <l«llcata  knif^— 
the  dJvUion  raay  be  carried  Mtlll  further;  »iid  it  thus  seem.') 
proved  that  the  subdivLiion  of  iJm  |iotato  ad  inflnilum  is  con- 
ceivable, if  oar  iiutruiiieittit  wurv  dulit^nte  eDoiigh  to  etfect  the 
sabdivisions,  and  our  cyea  to  niaktr  them  di!ll:^e^llibIe.  Thus 
argued  Epicurus  and  liia  follovrent. 

Ix't  us  now  look  at  the  other  m\e  of  tlie  argument,  illiiH- 
tratiiig  it  hy  an  assumption.     Suppotto  that  amount  tlte  un- 
btowQ  things  eUBting  in  parts  of  the  earth  yet  unexplored, 
there  should  be  a  lump  of  new  matter  found  (we  may  not 
my  a  panicle) — a  lump  of  some  definite  siz«— as  big  as  a 
potato,  for  example.    Suppo<«>  that  lump  of  now  matter  should 
be  w  vcrj'  hard  that  no  human  means  could  break,  or  cut, 
or  otherwise  divide  it.    ttliat  then  ?     It  would  be  indivisible^ 
uf  course^  '  tuiciitlablc ;'  or,  if  wo  choose  to  adopt  a  Greek 
txpressiou,  it  would  be  'atomic,'  this  word  being  a  modifi- 
cation of  a  (not)  and  riiivtf  {lo  cut) — not  cuttable,  or  not 
liivisible — in  short,  '  atomic' 

So  it  appears,  then,  that  our  ordinary  notion  of  an  atom, 
w  being  somcthinp  neeeisarily  small,  is  ouly,  after  all,  an 
iiiiiinxi  notion.  Thiit  atoms  mast  ha  small,  if  they  n-aliy 
<!o  exist,  U  demonsU'able,  since  all  matter  can  be  divided  to 
till)  furthe^it  limits  ]>ennitted  by  our  lueuns ;  and  the  (Uvision 
iti^ht  be  earned  further  still,  if  our  means  and  our  senses 
imnitiei).  Ikit,  for  an^lhinf;  one  knows  to  the  contrary, 
■lie  poUUu  mail  be  composed  of  amazingly  small  indivisible 
ftfti;  au<l  lli«  haixi  indivisible  parts  might  each  have  been 
tiOf^My  loi^te — as  large,  say,  as  a  i>otato,  as  assumed  to  be  the 
t»at  irith  llie  new  mineral  invoked  by  hypothesis.  Whether 
hrgi  or  Hinall,  such  paljiiible  indivisible  masses  would  liave 
Wn  to  nil  intents  and  puqioscs  atomt, 

Mark,  then!  Tliere  lui-ked  a  fiillaey  in  the  aigximent 
(J'tliuw;  who  denied  the  po^iiibihty  of  atuia*,  bcainse  a  ."ub- 
■uKG  (a  potato,  say)  ini^ht,  as  they  saiil,  be  coiirt.*ive)l  to 
k  infiiiitvly  liivisible.     This  line  of  illtistmtioii  by  no  nicnns 
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pix>Te8  that  the  potato  could  be  inlinitely  divided,  were  it  not 
fur  thfi  imperfection  of  otir  Knses  Mid  oiir  UxAa,  but  mereljr 
(whi<!}t  is  quite  another  thiii^)  ttiat  the  upace  occupied  by 
Umi  potato  iiuffiit  be  thiut  (li>'iiled. 

If  atonu  of  matter  be  aa  inconcavMy  (tuiitll,  bow  then 
could  people  ex])ect  to  see  tlieiii  I  and  if  not  Reen,  how  conld 
their  oxiatence  be  demonstnitcd  ?  The  uirienta  coiUd  get 
no  proof;  so  tiiey  allowed  the  diAcussioii  to  drop.  Even  in 
later  timew,  our  own  illostriowt  Newton,  tliougb  a  believer 
in  tilt*  existence  of  atoms,  could  not  prove  them  to  exist 
He  ho^ieil  they  might  hereiifter  be  rendered  visible  by  hi^ 
mieixMcopic  power,  but  that  hope  baa  never  been  realised, 
and  no  one  at  this  time  believes  tliat  it  ever  will  be  realised. 
Alter  Newton's  timc^  the  <IigcM«sion  dro|)pvii  onw  morv ;  and 
may  be  said  to  hnw  remainiMl  in  abeyance  until  tlio  cek^ 
bratod  Labours  of  l)Kltj>n  pn)ved  the  existence  of  atoms  by 
erery  te^imony  ithort  of  rendfriiig  thi*m  x-isiblo.  We  can 
never  hope  to  see  them,  they  art-  m  veiy,  very  small. 

I  must  now,  rejider,  find  a  tangible  iiliiHtmtioii,  else  you 
will  not  get  your  promised  peep  into  tho  encbiuit«d  region* 
of  the  atomic  theoiy. 

You  and  I,  we  will  awume,  are  scllOQiboys  for  tlic  nonw. 
We  hare  a  hag  before  lut,  tliat  bag  containing  leadvii  bulk-ts. 
Dipping  my  hana  into  the  l)ug,  I  wilhilraw  »  liand&l  uf 
leaden  bullets,  throw  tbem  into  the  scjde-jwn,  and  weif^i 
them;  tbeir  weight  we  timl  In  bv  (say)  llirM  ouni-es.  Wc 
take  another  dip,  and  proceed  exactly  ■.t  before;  but  Hit 
weight  is  now  (say)  Jive  ounces.  Once  more,  dx  omicex. 
Once  more,  /our  ounces;  and  yet  again,  two  ounces.  That 
will  do.     Ijet  us  now  mso  what  comes  of  it : 
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We  perceive  that,  iiltliough  utir  dippings  have  been  quite 
ai  nuidooi,  we  get  no  fnu;tit>n«  of  aii  uunt-e — no  Iiulns  hiuI 
qoarters,  an<l  »>  forth.  Moreover,  the  rvsuHs  of  the  Sve 
webbings  mxm  to  prove  thnt  voch  of  the  LuIMji  wviglis 
exactly  one  ounm:  »n<l  ii'simihu-  rvsiilbt  accrovil  froin  uny 
Dumber  of  weJ^liiit^  tliut  which  wilc  at  firtt  »  notion  would 
gmw  into  ui  irrenUtihlu  couvictioii.  Olitfvrve  what  ooinvK 
of  this.  There  are  »i\ty  a>ul  mure  kiKiwii  kiiKU  uf  tnatter, 
in  mpect  of  which  Dnltoit  ]MTceiv4;il  that,  weigh  them,  tor- 
ture them,  anuK'SQ  tliem  as  he  nii^iit,  his  weighings,  tortur- 
ittgs,  and  analjNa  ijLtdoNett  no  t'nirtionM.  flow-  can  this  fact 
be  explained,  except  on  the  aiwuniptioii  that  matter  is  com- 
posed of  ultuoate  atoms  ? 

If  we  now  af'Sunie,  in  place  of  tlio  existence  of  one  set 
(^'ballets  of  one  weight  anil  tine  subsitance,  the  existence  of 
taty  and  more*  diHerent  kiit<l»  of  hiiUetK,  differing  frwn  each 
ether  ill  weight ;  so  that,  calling  the  weiglit  of  the  lightest  1, 
the  w«i}!;ht  of  the  heaviest  woulil  he  213,  we  arrive  at  a  still 
■eater  idea  of  the  <:onditions  of  tlie  atomic  ttieor\'. 

It  ao  happens  that  each  kind  of  matter  has  its  own  ap- 
nied  work  to  do:  and  that  one  kind  of  matter  can  do  the 
,  or  fill  the  place  of  anothei-  kind.  Thus,  to  give  an  ex- 
pie  in  the  langaage  of  chemiHtrj-,  chlorine  can  unite  witli 
hf  drogen,  and  ao  can  oxygen ;  but  whereas  exactly  eight  parts 
reight  of  oxygen  are  required  by  exactly  one  part  by 
Ifhtof  hydrogen  to  gejioratc  water,  it  takes  thirty-six  ])arts 
hf  weight  of  chlorine  to  be  equivalent  /ory  or  take  the  place 
f',  the  aforesaid  eight  parts  by  weight  of  oxygen,  and,  by 
mmbining  with  the  one  part  by  weight  of  hydro^i,  to  form 
aric  aci<I.  So  1,  8,  and  liG,  are  saidt  to  be  the  equi- 
I  or  atomic  numben  of  hydrogen,  oxygen,  and  chlorine 

*  TW  exact  nntDbtr  «t  eliimnilarjr  bodica  is  ilJTI  nndtftenoiimd :  tiiit;- 
IhrMh  iwimU]'  »occpt«d. 

t  Or  wtn  Mid.  It  in  onial  non  to  rcg«nl  tho  atomic  weight  ol  mysen 
H  It,  go  wliieh  •MUiuptlco  water  Is  compoowt  of  two  hjdtogfu  combined 
tllhMMoiTgaB. 
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rofpcctivcly.  In  like  manner,  c^ach  of  the  sixty  and  moix.-  klni* 
of  matter  has  its  own  conihining,  or  equivalent,  or  atomic 
numhor :  for  inEtanc-e,  ihe  atomic  number  of  the  metal  cojiiwr 
is  32,  anri  that  of  silver  110;  by  wltieh  wi*  mean  to  say,  that 
if  one  part  of  hydrogen  ean  <lo  a  eerlain  amount  of  work,  it 
will  require  eight  |i;trt*  of  oxypwn,  thirtj'-six  of  ohlorine,  one 
lnni(ln.'(i  ami  eight  of  silver,  and  thirty-two  of  c<>p]>er,  to  do 
the  KI1I11U  uniount  of  work. 

Jiut  of  what  arc  these  nutnhcnt  the  rcajwctive  weights  t 
gniins,  ounees,  pouiids,  nr,  in  short,  ivliat'f  ,)uitt  whatevi^ryou 
please.  Atoms  heing  iiiionceivably  irniall,  we  are  unable  to 
WL'igh  them  absolutely :  we  can  only  ascertain  the  relation 
subsiKtiiijr  between  their  weights;  the  ratio  according  to  wbich 
ii  lighter  or  heioii-r  than  its  neighbour*. 

Cui  honii  f  U'liat'^  the  iKliiintuge  ?  It  i*  uni^-cnal. 
Kvcrything  truthful  iin<l  reliable  in  iinulvtieni  and  oj>crative 
chemistry  depemhi  upon  an  application  of  the  facts  aho\x 
mentioned.  Take  an  example.  If  silver  Ite  ihniwn  into  aqua- 
fortis, the  metal  rlisralvcs  and  disapiwar",  hnt  it  xtill  e»Btstii 
the  aquafortis.  The  pieee  vi  silver,  «c  will  ajssume,  wciglicd 
1 1 0  frriu""'  A  cliemi»t  wi»he$  in  get  this  silver,  but  the  aqua- 
fortis will  not  let  him  have  it  until  it  ixt-elves  a  ^uij  pro  juo. 
The  greedy  solvent  will  be  content  with  copper,  and  so  th« 
^•heraist  doteniiiiieii  to  gi\-e  it  copjier;  hot  ho  wishes  to  f^re  it 
the  exaol  quantity  required,  neither  more  nor  less.  Dalton'a 
law  twwhcs  the  chemist  that  .^2*  grain*  of  cojtpcr  wiU  he  the 
<xact  (]tinntity.  He  acids  that  amount,  and  down  goes  the 
silver.  It  was  a  great  thing,  even  iiractically  8])eaking,  to 
^ave  made  lliia  diiicovery. 

Dalton  furnishes  a  rai-e  exaitipli.'  of  what  a  strong  will  anJ 

a  vigonius  intellecl,  when  they  co-exist,  can  do.     He  was  the 

sou  of  a  Cumberland  weaver  —  a  very  poor  weaver,  eanuDj( 

■  Id  IIiu  lniiK»s»«  ot  )irvacnl  clicmicot  noinciicliitiirc,  oopiieT  b  mU 
be  ft  di-vuleut.  kiid  itjcumbinini;  weight  OH. '>—i*y,  in  [uund  numlictfv 
double  the  fornifirljf  rcccivnl  ntotulo  wcliilit  «•  givcu  abovr,    i^liidjr  tb« 
cnacluiltng  piiDgiapb*  nt  ji.  C^, 
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only  a  scnaty  *iil>!:istciicc  (>y  mnkiiijc  common  country'  goods, 
wliilc  his  wife  eked  oat  the  scanty  int-otne  bv  selling  jiapcr, 
init,  and  iinilL^.     Tlic  poor  weaver,  hom-cvcr,  did  not  ni-glcct 
tlte  e«Iacvtion  of  ius  «on.     He  tjitight  Iiim  at  first  himwlf, 
paying  to  inatlu-niiiticKospccial  at  Cunt  ion.  Subsci]Uontly  young 
John  Daliim  wilh  .*cnt  to  »-)iuol,  uniltT  the  charge  of  Mr. 
F|i«;t<.:h«?r,  a   iiK-inhcr  of  the   Society  of  Friciidii,  to  whicli 
Commnniiy  the  Diiltoii  family  Iielotigeil.     John  DiUton  IifPU 
reiDiunetl  until  nhout  twelve  years  old,  when   he  *ct  ii|>  m 
ichoohmiHter  on  his  own  necouiil,  funiisliiug  an  early  ]>ri)nf 
of  that  eiierg}'  and  self-reiianw  no  coiisjiicnmisly  iirotijrhl  oiil 
liereafter.     Bat  it  was  a  winter  m-IiooI  only.     His  father,  at 
this  time,  had  given  «]i  weaving,  ami  heconic  fiunner.     lie 
wait  poor,  and  the  dutiful  »rh(H>lma.iter  lieljted  liim  dining 
tmnmer  time  to  labour  in  the  fielda.   Many  Cumberland  bora 
rere  situated  like  the  Oiilton^  learning  in  winter  time,  and 
Toriung  during  the  n.-maining  jiortimi:'  "f  iho  year  on  their 
respective  fanns.     A  boy  of  twelve  yww  niaj  have  the  ma- 
terials for  teaehing  in  htm,  but  he  will  find  it  liiinl  work  tj> 
miiatalii  order  amongst  boys  of  his  own  age.     •loliii  Dultoii 
optnenced  tliis;   some  i)f  Ins  pupils,  it   is  affinued,  would 
■etber  be  silenced  nor  eomnianded,  but  challenged  the  sehool- 
Buler  out  to  )m<re  a  .itand-up  light.     The  great  man's  bio- 
^•])lier9  do  not  say  whether  lie  accepted  the  challenge. 

Our  philosopher  occupied  himself  in  this  winter  school  for 
ibnat  til  ret*  years,  wlilrh  brought  him  to  the  age  of  fifn-eu, 
m*  period  is  marked  by  Datton,  in  a  letter  to  a  friend,  an 
■Miitituting  an  era  in  his  life ;  for  llien  occurred  what  seemed 
to  him  a  reni:irkable  event.  Dalton,  when  on  a  visit  at  Cocker- 
aoalh,  lUtw  an  umbrella.  lie  bonglit  it,  and  felt  himself  (to 
aiipt  hi*  own  words)  '  becoming  a  gentleman.'  Tliia  little 
tndilciit  ought  not  to  be  omitted  from  a.  biographteul  »kctrli  of 
Dalton' I*  life^  It  shadows  forth  two  traits  of  charaeler  ever 
nm^jiiciious  in  him  —  drt~  (|uaint  humour  and  sim)>licity  of 
tastcji.    He  now,  at  the  ago  of  fit^een,  began  to  act  as  the 
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nsfaer  of  bis  connn,  Gewjje  Bewley,  who  kqil  &  srfiool  at 
Kendal ;  and  here  bi§  owd  i-eaJ  eJucation  fommciicfd.  Prori- 
dcDcc  threw  him  in  the  way  of  the  bhud  inatbcmiiticiati 
Gongfa,  to  whom  Dr.  Wliowell  aiid  other  great  mathomiiti- 
<u)ins  are  indebted  for  ilieir  vaT\y  training,  and  whom  tlio  poi*t 
Soathey  has  rammemoratcd  m  the  following  licautiful  lines : 

*  Ucthlnk*  I  MO  him,  bow  bit  tytiboDs  nl\tA 
BvnMlh  hU  amjilc  lirow.  In  [|itrknc»  paionl, 
But  MOli  iiwtiucl  with  ^itlt,  aixl  iho  (nuca 
Of  the  wboli-  couutunuioe  kIiv*  wElb  tbougbt, 
'  Fmicj,  Kuil  undentsntiiug ;  wbUtt  the  voice 

niMourMd  of  natttral  of  idotrI  tntli. 
With  aloiiiianai^  and  niDb  autbcatio  power. 
Thai  In  bb«  prcMnw  liumtilw  liiuiwled^  ttocd 
Abuhed.  and  lunder  jiitj'  ovBni*red.* 

intimately,  Mr.  Bttwlcj-  pave  np  the  aclioul,  which  was 
continued  by  Uto  two  brothers  Dalton,  John  ami  Gcoqgv. 
To  bt-gin  hciusokot^^ing  was  luird  work  for  tlic  brotlters.  'HuMr 
means  were  small,  and  tliv  nccc-sdtitis  of  fumtKhiuf;  prc8s»l 
hard  upon  thuin.  Niivcrthvloss,  what  with  the  a&'sistance  of 
Mr.  Bfwiey,  and  seven  guineaa  lent  them  by  the  old  people, 
to  bo  repiud  '  9  mo.  29,'  and  which  was  paid  only  a  week  after 
time,  and  thirteen  shillinj^  an<l  sixpence  thrown  into  the  com- 
mon fund  by  kind  ^ti-r  Mary,  nlio  acted  as  housekeeper,  and 
in  resjwct  of  whom  oar  philosopher's  jonnial  bears  the  expreiS- 
Mve  te«tinti>ny  of  *  Man,-,  in  part,  0/.  Uj.  6d.' — the  first  diffi- 
eiiltii's  lit'  h<iiiM-koi-])iiig  were  overcome.  The  bmtbers  DalUMt 
may  he  said  to  liu^e  siifroinled  in  tlivir  «;hool,  notwithstand- 
ing that  the  average  uicrane  deiiwd  from  tuition  was  only 
HU.  per  annum.  Tliis  scanty  pittantt'  wax  t-kcd  out  by  draw- 
ing  tmidition-t,  (.-ollccting  renl.t,  niiikinp  wUk.  and  searcliing 
registers;  all  wliirJi  brought  them,  on  an  average,  about j 
per  annnm  m«r«. 

But.  tlie  lifti  of  a  villa^  Hchoolina»tor  aff^irdod  a  scape 
too  rentncted  for  agipanlic  intellect  like  llmt  of  John  Oalton. 
U«  yearned  for  a  profession  mora  congenial  to  his  tastea,  and 
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mf  either  hecjumnp  Aynamster  OF  entering;  tbo modical 
Ilappilj'  for  science,  an<l  for  liimsrlf  too,  Le  did 
neither.  What  b  erroneously  c«ll«i  a  casualtj-  prowd  the 
tumiug-point  of  bis  scientific  dostbi;.  In  the  year  1793,  Mr. 
Barnes  a^ed  )tr.  Gough  to  rccommood  a  suitable  teacher  for 
mathematics  in  the  New  College  of  Manchv.sier.  He  rocotn- 
toraided  Dalion,  who  was  accordingly  ejected.  Hclivxtlin  the 
establishment,  and  taught  mathenatica  for  as  years ;  pubtiah- 
uig  during  this  time  lib  ifeUorolotjieal  Ohieirations  and  Eftatf*. 
lo  I7K4,  Daltoii  iMJcamc  a  member  of  the  Litcmr}*  antl 
Philosophic  Sact«^-  of  Manchester,  inaugurating  )ii»  conned 
tiou  with  that  learned  body  by  reading  a  paper  on  '  Kxtrn- 
ordinaiy-  Facts  rcL-iting  to  the  VL^iun  of  Colours/  Tii«  fact 
ii,  DaltoD  v»a  a  subject  of  tlwr  peculiar  riiual  dcfiicl  to  which 
tlie  tiirm  cftolour  hUudneat  has  Ntibnetptcutly  been  pven.  He 
(lid  not  see  colours  as  people  usually  see  thorn.  '  I  can,'  MIf-s 
he,  *ee«  two,  or  at  the  utmost  three,  distinctions  in  the  solar 
^tectnim;  thme  I  should  call  yellow  and  blue,  or  yellow, 
blue,  aud  piu^le.  Yellow  and  blue  make  a  contrast  to  my 
eyes;  bJne  and  purple  diifer  more  in  degr»>  than  ui  kind. 
Pink  appears  by  daylight  to  be  sky-blue,  a  little  fa(k-d ;  by 
ouidle-ligbl  it  asstunos  an  orange  or  ycllowi»ii  ajipenranoc 
CnniMin  appeal^  muddy  blue  by  day ;  and  crimson  iroidlen 
yam  is  much  aimut  the  same  .is  dark  blue.  Ked  and  warlet 
have  a  nion-  viind  and  flaming  appearance  by  cnudk-liglit 
limn  by  day-hght.  To  mc  there  is  not  much  difference  cf 
colour  between  a  stick  of  red  sealing-wax  and  grass  by  day. 
Ihu-k  green  woollen  cloth  seems  a  muddy  red,  much  darker 
than  gnuM,  and  of  a  verj'  different  colour.  Ooat«,  gowns, 
&C.  »pi>car  to  me  EriKjiiently  to  be  badly  matcliefl  witli  lin- 
ings whifu  otben  sny  they  are  not.  On  tlio  other  hand,  I 
should  mutcJi  crimson  with  claret  or  mud ;  [links  with  light 
bines ;  browns  with  reds,  and  drabs  with  preens.  The  coloor 
of  a  Horid  complexion  is  dosln'  blue'  Dusin  blue  for  a  lady's 
liace! 
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Tlie  affection  of  colour  blindness  lias  been  noticed  by  Dal- 
ton's  biographer,  Dr.  Angus  Smith,  as  perhaps  supplying  a 
key  to  Komo  of  that  grcjit  philosopher's  traits  or  peculiarities, 
especially  the  dc^geil  pei"sistence  wlierewith  he  advocatt'd  views 
biucd  on  evidence  uniwrceiveil  or  in<'ompIeU.'  to  other  people. 

Dalton's  diameter  vfsut  ilelicieiit  in  idealism.  He  was  an 
indefatigable  hunter  after  facta — trullit.  Adopting  those  as 
a  basis,  he  arrived  at  ileductioiis  which  had  been  heretofore 
mere  poetic  dreams  begotten  of  anient  fancies;  thus  affording 
another  example  of  the  fretjuently  noticed  fact,  tliat  tho  fic- 
tions of  poets  and  ideal  speculations,  however  wild  they  seem, 
are  often  the  shadows  of  truth  unseen  as  yet,  but  slowly  ad- 
vancing towards  the  goal  of  discovery.  An  engraver  on  cop- 
per, affected  with  colour  blindness  still  more  completely  than 
Dalton— only  being  iibly  to  distinguish  in  the  varjing  tint-s  of 
colour,  gradations  of  whit«  and  black — testified  lliat  ho  con- 
sidered the  affection  an  advantage.  He  was  not  suhjiict  to 
the  difficulty  of  being  able  to  decide  on  the  amount  of  whitt^ 
ness  or  blackness  of  which  each  tint  of  colour  isliould  be  ivu- 
dvivd  in  tltc  engraving.  May  uut  the  colour  blindness  of 
J^altou  bavo  imparted  increaseil  IrauiiuilHty  and  power  of 
fonconlratiun  of  other  facultios'/  May  not  thi-  field  of  his 
intellectual  excursions  have  been  rendtTi-d  inim.-  tree  from 
obslnclct,  in  proportion  a»  htit  sense  of  vision  wa.i  muruwcdt 
Might  not  the  sum  of  intelligence  remaining  to  him  have 
bet;ii  increaseil  by  the  ext*'nt  of  the  amount  taken  away  ?  '  It 
wouhl  proluibly  explain  many  strange  o<c  nn vnc<»,'  writes 
Daltons  biographer,  ' if  we  were  to  consider  that  there  are 
really  persons  in  the  world  who  see  all  crimsons  a»  "dark 
blue"  or  "a  muddy  blue,"  and  who  would  mutch  crimsons 
with  claret  or  mud,  pinks  with  light  blues,  hi-owns  with  rods, 
and  drabs  with  greens  -,  who  see  the  healthful  tints  of  a  florid 
coniple-xion  to  be  like  "ilihite  black  ink  on  white  jHiper,"  or 
"a  <Iull  opa(|Ue  blackish  blue  upon  a  white  gi'onnd,"  How 
many  »trange  mistakes  and  visions  might  be  accounted  for  by 
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this  defect  of  Kipht !  A  fair  fucc  wilti  glowing  veins  would  bo 
to  Dallon  a»  a  corrupting  curpso  T 

Neverlh*?li2W,  Ddton  was  not  iiuemible  to  human,  to 
/emule,  tieftuK,  Thimgh  h«  never  marri«il  tuul  never  conrted 
society,  lie  vim  not,  like  Ciivuixlisli,  u  iiiU^iiitlirope.  If  he 
did  not  court  »»ci«ty,  he  did  not  Ree  fr»iii  it;  and  if  he  did 
not  shine  in  geiu-ml  conwrsntion,  ho  was  a  good  listener. 
His  letters  are  a  fuunt  of  kindly  iwntiiuent  and  droll  humour. 
He  lias  l>een  called  fK-nnnnus,  Imt  during  the  greater  part  of 
liis  life  he  worku)  liitrd  anil  rcmiiine<)  |iih)I'.  He  gave  5(iL 
tflwards  bnihling  s  clia[icl  at  a  time  when  he  had  Uttlo  to 
spare;  and  he  iitrld  forth  tin'  helping  Imud  of  eharitv on  many 
^iroper  occa^ouy.  H^*  vnis  awkwani  in  manner,  and  his  Aoicc 
was  banli;  |)crliiip«,  runscious  of  lliaw  defects,  he  did  not 
court  society.  But  i»  not  conrting  social  intercourse  to  be 
imputed  as  a  fnidt  to  one  who  felt  the  !f\in»  of  Hfu  nlii-aily 
too  short  for  tJic  maturing  of  his  researches — one  who  made 
upwards  of  two  hundred  thousand  motporologifal  observa- 
tions, and  experiments  innumerable — one  who  taught  niiicli, 
wrote  much,  and  worked  in  the  ticlds — one  who»e  mind  must 
han  been  roatning  amidst  the  atoms,  who  p'uctratcil  info 
the  tmmonstt}'  of  civatcd  particles  and  weighed  them  lus  in 
the  scales,  though  he  could  not  see  them? 

The  desin-  to  become  and  remain  independent  was  «  fine 
trait  in  the  diameter  of  Dalton.  His  bccoiuing  schoolmaster 
at  the  early  age  of  twelve  was  a  proof  of  it,  in  boyhood.  In 
manhood,  be  gave  still  further  proof,  by  refusuig  an  offer 
which  many  in  his  position  would  have  readily  aeceptod.  A 
gentleman,  who  entertained  sincere  i-cspe^t  for  Daltoii's  scien- 
tific talents,  and  fearing  lest  the  rea  anguata;  would  impede  Ula 
piiniuits,  offered  him  ajiarlmcnts,  complete  independence  of  ac- 
tion, a  laboratory,  and  4(K*/.  per  annum.  The  philosopher  i-e- 
!^>ectful]y  declined.  lie  feaivd  to  compromise  his  independence. 

In  the  year  1SU4,  the  tame  of  Dalton  as  a  philosopher 
had  become  so  widely  spread,  that  be  accepted  an  invitation 
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to  deiiTer  a  course  of  lectures  in  the  Boyal  Institntion  of 
Grcut  Britiiiii.  Havy  (then  Mr.  Davv)  was  professor  of  clii- 
lai^ttry  then;  at  the  time — a,  yoiuig  tnaji  of  elegant  maniici'is, 
audMomt^whnt  Vfiin.  DaJton  was  the  reverse  of  all  this.  Dat^', 
fmriitg  that  the  uiistudicd  manners  of  the  great  philoso|>her 
would  leave  a  disagreeable  impression  on  the  inta<hi  of  hd 
nudieiicc  so  faislidious  as  that  of  the  RovsJ  Institution,  ad- 
visod  him  to  writo  his  first  lecture  carefully.  \\Ti«t  followed 
Khali  Hon'  bo  tcJd  in  Dalton's  ovm  words.  '  I  studied  and 
wrote,*  said  he,  io  a  letter  to  Kir.  Johns,  'for  ncurly  two 
days;  then  calculated  to  a  minute  how  Ion«;  it  wouhl  take 
me  reiwlingj  cniliyi%'ouriiig  to  niiikv  my  diM.'oiu>e  iibi«it  filly 
minutes.  The  wenitig  before  tlie  lecture,  Da^T  and  1  wrnt 
tuto  the  thcatn! ;  he  iniuli-  nic  read  the  whole  of  it,  nnd  be. 
went  into  the  farther  comer ;  then  ke  rcad  i(,  and  /  wiw  the 
andience."  Who  would  ii«t  like  to  have  seen  the  two  gicat 
]ihiloB»i>)iers  thii-t  imgiiged?  The  first  lecture  went  uff  nti^ 
factorily  ;  and  Diilton's  sclf-confidenee  was  complete. 

Dultou's  li-ciun-»  at  tliu  Koyal  Institution  were  Diuch  ad- 
mired for  th<Mr  pliilosof)hy ;  but  the  pliilosopher'x  manner 
gave  rise  to  cwmmcnts  and  pleasaulrics.  Amou^  other  thing)^ 
a  laugh  WHS  raised  against  liim  for  calling  the  elemeiitan' 
bodies,  oxygen,  hydrogen,  &c.,  'these  article^,'  speaking  ol 
tliem,  it  is  said,  with  far  less  cnthu?iiasm  than  a  littennlnipcr 
noiilil  have  sfxjkeii  of  the  articles  cm  his  shelves.  Oulton  wiu 
now  for  a  lime  abmrbud  in  the  ^'ortex  <>f  fushiotiuble  cltil>-life. 
This  was  not  to  his  taste,  bat  it  was  kindly  meant,  and  he 
did  not  avoid  h.  Too  ofleu  bis  abstractions  caused  bim  to 
forgrt  tli<!  time,  and  to  anive  wlien  dinner  was  over.  On 
this  he  would  repair  to  theiieanstt  eating-houmMuul.wpplyliia 
wants,  duly  recording  what  lie  hud  fur  dinner  and  what  lie 
paid  for  it.  The  hoiled-beef  fllu>])i(,  wliicli  furnJKlied  him  widi 
a  dinuer  and  lierr  for  l]^<i.,  were  his  udmirution;  hut  he 
complains  bai-shly  of  having  had  to  pay,  on  one  w^casiou, 
eightueiiponcc  for  a  baiiii  ol'  soujk— uo  more  tLaii  a  pint. 
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III  nusy  respects  the  stiunp  of  Daltoii's  character  wu  Mkc 
uttofCnvciKJisli.    TlicHUiii-  malbctnatickl  turn  was  croiDiuon 
(•  bnli ;  Uk  Muiic  nnpolisliud  mannen)  and  iinvasy  aiidtwts. 
fittli  wen;  self-rcluint ;  cacli  trustiug  mure  to  his  own  dvdac- 
&aa  tiuin  u>  the  opinions  vf  others.     B»t  Dslton  iHwscxsud 
>  geaad  low  tA'  humanity  which  Caveudish  had  not,  and  A 
bad  ciftjuict  humour  to  which  thv  latter  mu  a   stninj!i;r. 
Neitlicr  nuurk'd:  Cuvcuduh  because  ho  hxtod  wumankiiid; 
DaJton,  as  he  pltt,\-ftiily  ob«cn-e<i,  beauisc   lie  could   oever 
finci  time.     But  Dillon  n-ax,  nevertheless,  fwid  ofUie  !M>cieQ' 
■rf  Iad)«s.    Ttw  memory  of  a  lady,  tuo,  was  painfully  bUnded 
tritli  tiioiights  <if  his  early  life     He  held  a  letter  n-ntien  in  a 
kamlv  hand.     It  had  Iki^o  addresM-d  to  him  at  a  youth,  bat 
he  often  n-ad  it  when  Hlrickon  in  years.     He  never  told  its 
tootenta,  nor  allowed  any  «lmnj*e  eye  t4>  j>a£c  u)>un  Uicm : 
but  as  oAon  as  he  read  the  letter,  he  would  shed  tears.     The 
cor}*pIueus  of  atomic  philosophy  was  not  mo^-cil  to  tears  by 
a  trifle,  depend  njioii  it.     Even  when  in  London,  dcilivering 
lectuTM  at  the  Koyul  Institution,  he  could  unbend  enough  to 
famish  Mrs.  .lolins  wiiii  a  notion  of  London  fashions.     'I 
ahould  tell  Mrs.  J.  something  of  the  fashions  here,'  he  writos 
to  Mr.  Johns ;  '  but  it  in  no  ninch  out  of  tny  province,  that  I 
feel  rather  awkward.     I  im>v  tlte  heltf*  oj'  New  Bond-street 
evm-  day,  but  I  iini  niorv  taken  n]>  »-it]i  their  taoes  tlian 
their  dressw '.    1  think  blue  xnd  red  ure  the  favourite  colours. 
Some  of  the  ladies  soom  to  have  their  dresses  as  tight  roond 
lliem  as  a  drvm,  ot)wT»  throw  tltcni  round  them  like  a  blanket. 
i  do  itot  know  how  it   hitpjieiis,  but  1  faiic^'  prvtty  women 
Ipok  well  Hiiyltow.'     Wl)en  we  r«-flect  that  a  lady's  face  roust 
^mre  secnMMl  to  Daltoti  sky-blue,  and  her  ruby  hps  purple  or 
mod  colour,  he  must  hs\'c  beeJi  ver}'  fur  from  n  woman-hater 
to  have  thought  them  pretty- 1 

This  sketch  of  Dalton's  lite  would  not  be  complete  without 
stating  tlic  ctrcuinsttuices  wliieii  tirtt  led  him  to  be  inlimale 
with  the  Johns  family.     In  eurly  life  I>alton  hud  been  ac- 
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qunintcd  wllli  Mr.  Johns,  but  not  intimately.  Mr.  iTohns 
liaving  niiirriecl,  hap|ieno(l  to  be  living  in  Manchester  when 
Dalton  came  to  that  ci^.  Dftlton  pa-taed  tlie  house  of  the 
li)rmer  daily.  In  the  antumn  of  1804,  Mrs.  Jotin^  casually 
meeting  Dalton,  aakcd  hini  why  he  never  called. 

'  I  really  tlon't  know,'  was  Dalton's  reply ;  '  I  will  romu 
and  live  wiUi  you  if  you  will  let  me.' 

He  did  come,  occujiying  the  only  spare  bedroom,  nnd 
sitting  with  tho  fiimily.  In  this  new  home  Diiltou  rvinniitftl 
in  thw  greati!St  amity  lor  six-nnd-twenty  years.  Tliis  brink's 
lis  up  to  the  period  at  which  our  sketch  commenced.  Honours 
now  fiowti  ill  on  him  apacf,  always  unsolicited.  He  wa.*  not 
insiiiiaiblu  to  tlieiii;  but  they  iilways  remained  external  to 
him,  never  altering  his  simple  tastes,  or  otherwise  affecting 
hi.t  manner.  lu  1^3't,  Iil-  whs  presented  at  court.  He  did 
not  sock  tliat  honour,  neither  did  he  elinrlishly  rctiiv  I'nim 
it.  On  tJiis  occasion,  as  foniieriy  wIr-u  Dalton  let-turwl  at 
the  Koyal  Imditutinn,  his  friends  thought  he  would  K-qmre 
truining  and  reheiirsal,  the  better  to  enftMc  him  to  set  and 
nioxe  with  grace  in  tlie  pivsencc  of  majesty.  He  waa  tlicnv 
fore  taken  under  discipline,  like  ime  who  had  to  accomplish  a 
feat.  A  (question  now  arose  of  some  impfjrtiince.  In  wIik( 
costume  was  Dalton  to  be  presented  t  A  (junker  d(>cko(l  in 
court  dress,  and  girded  ivith  a  sword  I  Horrible '  A  frieiid 
suggested  that  the  presentation  hud  better  be  inaile  in  tt«J 
scarlet  robes  of  «  D.C.L.  Fears  were  rtill  vntertuinvil  Ivst 
Dahon  might  think  that  guise  too  consjiimons;  but  Mr. 
Babbagc,  who  seems  to  have  managed  the  liiplomacy  uf  tJie 
business,  did  not  find  him  iiiti-actable  in  matters  of  innocent 
form.  So  it  was  agived  that  he  shouhl  jiresent  himself  before 
royaitv  in  the  scarlet  dncloria]  gown,  the  colour  of  which,  as 
Dalton  was  colour  blind,  would  not  seem  a  \cry  demonstrative 
tint.  The  man  who  considered  red  sealing-wax  to  be  of  tlio 
colour  of  grass,  a  Imiy" s  face  sky-blue,  her  lips  purple  or  the 
colour  of  mud,  would  not,  after  all,  be  dazzled  by  the  colour 
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red  robe.     In  the  pretiminnrv  course  of  drilling  wljicli 

ton  un<Ierwent,  iho  friend  who  jxTsonated  rovahy  ileliiii)i.Mt 

(he  presentee  only  for  a  moment :  he  had  therefore  hut  two 

I  points  of  rehearea)  left — ^to  gather  up  his  robes,  and  retire. 

Fortune,  it  is  said,  proved  treachi'TOiisly  kind  to  Daltxin 

presentation  day.     The  tnim]M?t-blaat  of  fame  had  prv- 

ded   him.     Somebody  replying  to  a  royal  question,  inti- 

Qated  aomething  about  the  man  in  reil.     The  kiiifr,  finding 

bat  he  had  to  do  with  no  ordinaiy  individual,  <-'>ntt'ni]iIiited 

Bolton's  face  lonfj^er  than  a  moment.     I'rovision  for  thin  con- 

ngeiicy  had  not  been  made  in  rehearsal.     Dalton  ihoujirht, 

Kiinv  pe<^>le  aver,  that  the  king  waited  to  he  spoken  to; 

Hid  Daltfiii  i.H  suid  lo  have  bid  the  king  good-day,  ami  iL^ked 

how  he  did.     Another  version  of  the  tale  is,  that  Oahoii, 

of  passing  on,  stood  so  long  before  liis  inajesity,  thiit 

latter  was  ombarra8Ke<l — wishing  to  be  civil,  yet  knowing 

wlittt  tu  say.     This  much  is  clear — Dalton's  true  place 

foot  in  any  gay  throng  of  worldly  splendour. 

Dalton  was  now  growing  old,  full  of  honours,  and  in  the 

aijoymirnt  of  comparative  wealth,     lie  liad  been  placed  ou 

he  civ-il  liit  as  a  recipient  of  ;i(H)/.  per  annum,  and  he  had 

Biccc*-ded  to  a  small  patrimonial  estate,     Jlis  industrv  had 

diniinifthed;  but  the  subtle  pei  let  rat  ion  whicli  character 

xi  his  younger  days — that  gcniu«,  in  short,  of  wdnch  tin- 

itomie  doctrine  was  the  fruitage — had  paled  and  dimmeil. 

mlnstrT,'  and  energy-  both  remained,  but  ihcy  did  not  anftiee 

iiicroaw  his  fanie,     Dalton  had  never  been  a  great  ivader; 

the  contrary,    he  objected    to  book    lore,    boa«ting    that 

could  carry  on  his  back  all  the  books  he  had  ever  read. 

This  boast  was  an  index  of  bis  ItKuHiig  cliaractei-istie — self- 

»n  indiW<lua]  deductions.     In  a  matter  so  Little  han> 

the  doctrine  of  atom^s  this  peculiarity  might  have 

advantage.     In  Dahon's   own  brain,  tin.-  ideas  of 

ajc  constitution  were  harmonious  and  defined.     External 

to  the  doniains  of  his  intellect,  all  on  that  subject  was  djs- 
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ciinjant  ami  cliftotJc.  Fei'bapa  he  did  well  to  close  bis  aensei 
a^nitt  the  onUT  eanf\mon.  Tlie  uoiii]>i»er  of  mmjc,  living 
ill  41  city  where  «it9iconJiiiit  wouiul.t  [irevail,  does  well  to  seclude 
litinA.']r,  nnd  inut  hix  own  {itifci^]>^ou&.  But  tie  would  be 
a  fDoliah  conipOM^r  vfho,  living  in  «  grove,  umJd^t  the  mirbliiig 
of  binl^,  slioiild  close  liis  fteiuMM  to  tbi^ir  tnllueiice.  Dullon 
WM  ILD  hoiitMt,  bold,  aiid  .■'^■IfTvliuiit  man.  Wbiitevcr  be  at- 
tstnptvd,  he  profcnvd  to  do  alune.  To  hv  hoiiuuriLbly  inde- 
pendent WM  thti  maxim  of  bi^  life — its  spring,  its  motif's 
force.  This  ts  an  hoiiuurmble  »entiment:  few  men  liave  it 
in  exnHW.  Bnt  <.->'en  a  »i.'atimenl,  good  intriusicidly,  may  bo 
unduly  dv%x-lo|)ud.  Perfection  of  human  character  is  t)ic 
rumlt  of  11  balance  Gstablished  bettDnm  iaculties,  not  of  the 
expiULiion  of  one.  Datum's  negligence,  hia  contempt  abuost 
of  th<'  labours  of  others,  made  litm  perhaps  a  greater  geniua, 
but  a  Icj^er  man.  His  Hell-reliance  partook  of  the  nature  of 
pnde;  and  pride,  like  other  faults,  prepares  a  scourge  for 
itself.  DaIton*s  small  rcwling  was  the  cause  of  his  sometimes 
appearing  in  the  character  nf  a  plagiarist,  though  c)uite  un> 
wittijigly.  lie  accomplisbed  some  discoveries  which  had  been 
diacoTerad  beforv— things  great  and  n'onderful,  considered  as 
the  fniiu  of  uiental  exercine,  but  of  a  bygone  age. 

The  doctrine  of  atoma  which  he  hod  given  to  chemists  was 
an  agent  of  tremendous  power— an  en^ne  wberewitli  the 
i-ocks  of  crude  knowledge  could  be  moved  and  shattered,  and 
their  gams  of  ti-uth  laid  bare.  These  rocks  of  knowledge  bad 
altuuly  been  chronicled  in  books,  as  rocks  and  quicksands  arv 
dc|»cted  on  geographic  charts.  Dalton,  like  a  Inivelkr  lich 
in  instniuients,  but  ignorant  of  geogrupby,  know  not  wbero 
to  find  tbem.  Other  travellers  biirixiwvil  his  tool»,  shattered 
the  rocks,  and  unminod  the  gem^.  To  <le\'i.'lo|>  and  uiimTel 
the  lawa  of  atoms  was  to  realise  the  brightest  pbilosopEiic  day- 
dream of  modern  times — a  groat  and  memorable  work.  The 
later  efforts  of  Dalton  were  less  happy.  He  failed  chieliy 
bccauw  be  know  not  what  others  had  done ;  thereby  furnish- 
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kg  k  proof,  were  it  requiivd,  that  a  rnxfjie  humftn  intdWt, 
cnnwben  brightest  and  clearest,  is  a  weak  and  liiiiite^l  t}iing. 
A»  Dalloo  grew  older,  he  ovciTated  hia  powers.  A  pajxir  of 
kit,  sent  to  the  Rora)  Sorictj-,  and  rejected,  first  aroused  in 
htm  the  suspicion  of  this  fact.  On  the  returned  [>aper  Dalton 
uTote  a  few  words,  which  have  the  force  of  an  epitaph  :  '  I 
tent  the  account  of  the  Phosphates  and  Arseniates  to  tJie 
Boyal  Socdet^'.  It  was  rejected.  Cavendisli,  Davj-,  Wollas- 
ton,  and  Gilbert,  are  do  more !' 

Oo  the  18th  of  April  1837  he  was  seized  with  an  attac^k 
of  paralrsas,  from  which  li«  nc\'«r  quitv  rocovervd.  Ou  Fcb- 
rauy  15th,  1838,  He  vm»  attacked  ugaiu;  hat  mlij'ing,  hu 
itiU  talked  ufi>oienco;  and  Kpi-akin';  of  a  K^iciitiGc  muti  whom 
im  had  socai  in  Fmnvr,  liv  xatd, '  All  I  Im  vras  u  wn>ck  thun, 
u  I  am  now.'  His  vud  n-as  nvar.  On  Mar  2Tlli,  tUtvmpting 
Id  nee  &om  bod,  he  fvll  on  ttie  floor  and  died. 

It  would  be  injndicious  to  close  this  sketch  without  ad- 
vcrtbg  to  some  modificatmns  of  opinion  tlio  atomic  thcorv 
ha«  ondei^no  and  is  still  undergoing.  Just  at  this  time 
dMoistK  are  divided  in  opinion  m  to  the  existeucc  or  non- 
nktence  of  atoms ;  and  for  some  years  post  a  distinction  hoit 
bem  found  necessary  betwwn  tnoUcvUv  and  afcmu.  The  cx- 
prMoioo  eqtii-vtUmt  has  no  longer  the  univcnulity  claimed  for 
it  by  Dalton.  Chemists  now  speak  of  mono-  di-  tii-valents, 
&c' 

The  atomicity  or  non-atomid^  of  matter  will  probably 
oerer  be  determined;  but  the  definite  proportionality  of  cli&> 
aiical  combination,  as  established  by  Dalton,  is  a  fact.  At- 
mne  the  existence  of  atoms,  and  we  &ud  a  cause  for  this 
definite  proportionality ;  dea;/  tlic  existence  of  atoms,  uiid  the 
nmh  is  inexplicable.  To  tyuotv  un  expression  of  Monsieur 
Dimaa :  flutter  maif  be  atomic,  or  it  may  not  be  atomic ;  btit 
i/aUmtie,  its  dement*  rniut  obteree  definite  ratio*  o/eombwation 
txaett'i  as  thry  do  nocr. 


COSMETICS. 


THE  SKK. 


What  an; »«  tu  SUV  itlKKit  llif  propriety  of  [minting  tlic  skin  J 
Tliti  -■•ulijfct  i*  "IK?  that  vfould  soon  lead  the  inquiriiif!  mind 
into  truuMcd  waters ;  or,  it'  tlie  tigure  of  spgccli  be  diouglit 
iiiifittiiip,  vvouKI  lead  it  lo  trcmbtoiis  Issu<.'<i.  A  lady  about  to 
paint,  or  \arnish,  or  enamel  herself,  has  tirst,  if  sho  bo  nisv, 
to  conader  the  matter  from  a  Iiygieuic  or  health-disposlug 
point  of  view.  She  has  to  consider  what  the  skin  i^  n-famt  it 
has  to  do,  and  hoiv  the  interior  economy  may  ivscnt  any  vio- 
lation done  to  this  delicate  expansion.  Having  decided  t» 
rwufji!  ii|K)n  a  white  groiuid,  she  has  to  consider  what  the 
wliile  j^rouiid  shall  be,  and  what  the  pink  to  be  laid  upon  it 
All,  hulies,  you  do  not  think  of  the*i'  mntlei-s — ^you  never  will 
think  of  iJif.w  matloi-s!  The  pi.TfiiiiK-r,  tlien,  mus!  do  it  for 
you,  IIS  h«  does  for  tJie  most  part  ci^iim'ieiiti<j»sly-  The  white 
pifrmenls  n»inl  for  skin-purjKises  Bt  the  prcM-nt  time  are  con^ 
moidy  liurmle-Kt;  time  wa-'  when  a  verdict  sii  fiivoiii'ahlu  could 
not  have  hi-en  given,  Ac  fwr  ixiuge,  the  heat  i.i  a  jnvparation, 
I>y  a  treatment  unnece-tsaiy  to  state  here,  from  the  roceta  cacti, 
or  coehineal  insect ;  an  inferior  sort  I*  pit  from  safiluwt-r,  the 
[tetnls  uf  a  (lower  used  in  dyeing.  V\'hile  skin-|>iginents  usu- 
ally go  under  the  name  of  *  ])earl-powiler ;'  Ihiingb  the  com- 
position of  none  of  them  has  anything  to  du  with  i>earls,  and 
though  so-calh-d  pearl-powders  differ  extremely  in  their  nature. 
I  shall  treat  of  their  composition  by  and  by;  pausing  now 
to  note  the  troubled  waleis,  or  troublous  issues,  as  may  seem 
the  trope  most  fitting,  to  which  I  uduTtetl. 
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If  skiii-pow<]er  conneticH  are  iiidcwl  barmlcts,  nx  tliosc 

HiiK  nsed  mmtly  are,  then  wlint  troubles  arc  wc  to  ciicuuiiter  ? 

Moral  troubles — conK■it•nc^^  troiiKlcs,  luclics  fair.     You  know 

vhit  opinionti  Home  pt^uplc  lioUl  in  re.-<])ect  to  wii»t  tlicy  oull 

nnity.    Tou  know  how  Kintiil  it  in  in  the  estimation  of 

woe  people  to  tint  the  skin.     Would  vou  wish  mc — u  man 

Kiing  peace  and  qniel — to  pronounce  opiniiiiis  on  tliis  point, 

tn  stale  whether  I  approve  of  skin-painting,  regarded  from  a 

KKral  p(»nt  of  view,  or  disapprove  of  it?     Goo<lness,  no !     I 

late  arj^ment.     The  morality  of  the  tiling,  ladies,  pray  settle 

UDgn^  yourselves.     Still,  perhaps  some  people  may  accede  to 

•foir  general  propositions;  the  first  being  tliat  any  lady  whose 

(CTplexion  is  good  already  had  better  let  well  alone.     It  is 

Wt  irjthin  the  competence  of  any  art  to  give  the  delicate  tints 

>luch  mantle  upon  a  really  beautiful  female  bkin.    My  advice 

la  ladiea  having  delicate  complexions,  and  valuing  the  gift, 

*ould  be  to  keep  their  complexions  good  by  observance  of 

totain  pninU  of  diiiciplino.    Early  lutnrs,  not  toti  niuvli  tlanc- 

ii^  diHtillwt  watiT  for  the  toilet,  and  low  alkali.Hud  Mjup. 

If  MkvA  to  specify  tlie  greatest  enemy  to  the  duration  of 
3  lady'a  complexion,  I  would  state  the  London  season ;  re- 
coning  again  and  again,  with  all  its  hard  work,  its  mental 
uudeties  and  general  rigour.  Yet  there  will  be  London  sea- 
mis  many,  despite  my  vaticinations ;  and  belles  must  disport 
Aaauelves  in  hot  drawing-rooms,  and  eat  ices  after  the  ball's 
nrm  glow ;  and  turn  night  into  day.  They  must  do  all  this 
■od  more;  all  not  conducive  to  good  health,  and  hence  not  to 
the  maintenance  of  the  highest  ideal  of  skin-beauty.  AVhere- 
fare,  after  a  certain  age,  I  suppose  skin-pigments  there  must 
he,  as  there  always  have  been. 

There  was  a  time  when  the  chemical  natm-e  of  things  was 
not  »o  well  knon-n  as  to-day;  when  the  cnnmy  whiteness  of 
flake-white — none  other  than  superior  wliite-lead — entered 
into  tlic  composition  of  pearl-powders,  [  need  not  pause  to 
l^robatc  the  awful  danger  of  employing  this  material  for 
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mcli  a  pnrpoae,  seeing  Uiat  tlie  ctnploj-ment  It  abnndoncd. 
SulMeqaenUy  to  the  j^oing-oat  of  wliitu-lead  as  faw  or  ]>cnrl- 
powder,  xiiotliei'  metallic  preparation — the  txuuitiut«  opf  hb- 
mnth — cxme  t».  It  is  iiot  so  decidedly  poMnKNU  u  a  lead 
oompouitd,  but  it  ia  poiscqious  enough  to  prove  injurions  to 
the  skin ;  indeed,  I  know  not  of  any  mctaltir  piprnwit  m  in- 
nocent that  it  can  be  biid-ou  thi*  fkin  cotitiniiDu.sly  witbont 
incurring  serious  damage.  Such  pij^oiitN  uinr  the  bcam^  of 
the  akin  at  least,  perhaps  leiul  tu  vvil  coii.ttItiiltunal  effwt* 
through  absorption. 

Even  if  w  hitf-kvul  luid  trimutrate  of  hUmuth  were  ool 
injiin'oos  to  tlio  skin  and  jioi.ionouft  generally,  their  use  as 
^in-[>igme»tt  would  be  attended  with  a  great  disadvantage^ 
They  both  turn  black  tinder  the  iiitluencc  of  stilphurettfd 
hydrogen  —  a  gas  which  in  miiiiII  qiiarititiex  exi^t«  prelty 
Urgelj  difFiued.  The  effect  of  bringing  concentrated  sol- 
phoretted  hydrogen  in  i^ntact  with  skin  wliiteneil  by  a 
lead  or  bismuth  pre^ianitiim  woidd  he  to  turn  the  skin  sud- 
denly black.  lln<ler  ihe  usual  circuinstunces  of  society,  no 
such  G.vtreine  UfXK  as  uttt-r  blackness  need  be  con  tern  plat  <.-il : 
but  n  certain  darkening  of  colour  would  rapidly  cnHuc,  <\^ 
stroyitig  the  harmony  of  tho  work  of  art  periV-cted  with  «• 
much  <rarc — dissipating  the  ilbiMioii  of  a  beautiful  complexion. 

TTie  talii  is  recorded  in  books  of  a  certain  ladv  who  had 
been  whitening  bcrsktn  wilti  Imnitmtc  of  bismuth — laaffHiBrj 
of  bismuili  onr  grand niiimrniut  Hiid  grandpajUL*  called  it— asd 
who  chanced  to  bathe  whilst  whitened  tlius  in  the  Harrogate 
Waters.  Harrogate  is  celebrated  for  its  sulphurous  spriug*. 
The  water  of  tliiet>e  springs  holds  Bul|>huretted  liydrog«ii  di.*- 
solveil.  If  it  be  a  fact  that  tho  Udy  in  (|uestwn  went  into  * 
Harroffotc  bath  of  Fulpkuroug  water  whilst  skin-painted  with 
bismuth  niagi^ery,  then  it  must  have  come  true  what  the  tale 
moonU,  vix,  that  she  in  one  instant  turned  as  black,  wherevor 
the  ptgnient  was  lai<!  on,  as  any  ICthiop. 

Pcarl-iwivdcr?,  m  now  used,  are  variously  made.    Soma 
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lire  nothing  rl.w  tlian  powilcreH  tide  or  Frawk  fibllk ;  otJioTg, 
a  niixtun-  of  llic  same  with  common  chalk  ;  n  tliird  ordt-r  own- 
taiiKi  «tiircli-;;nuiis  iiiiii^kil  vritb  tlic  [irvceding  ouc,  ur  botli. 
%  iitarcli-^rrninit  I  nuiiUl  I>c  laoaot  to  *ignify  the  prvpBnition 
known  t»  'violet-powtU-r,'  which  n»I!y  hoR  no  nii>n.^  to  do  wilh 
noletHthan  it  liaAwithcabbnji^^n'cueiiiiilwrx;  l>ciiif;  rt'Ally  no- 
tking «Ue  than  xUtrch-graiiiH odorixxl  t>y  nms-mot — iritfioren- 
Amj  sweet-fimelliog  iris — a  root  that  Nmetlii  iiot  unlike  violets. 

Mud)  I liscnini nation  is  used  by  perfuincrt  in  itelecting  a 
ptaper  sort  of  stareli-grain.  AVhenccsoever  starch  comes,  it 
bo  the  ^mrral  characteristic  of  beiii);  in  grains.  These  are 
readily  made  manifest  under  microscopic  examination,  and 
■re  tlien  found  to  bo  diflerent,  not  merely  as  to  fVAe.  but  as  to 
ihapR.  I^Ience  it  w  that  the  investigator  cau  tell  Trhethcr  one 
liinil  of  Ktarch  be  mingled  or  adulterated  with  anothi.'r.  For 
iismple,  arruwroot^ — ^genuitw  arrowroot — is  starch  olrfained 
fmn  tbe  Maranta  arvfuUnacia,  It  happens  to  have  an  agn-«- 
Mb  teste,  and  hcnco  is  so  raluable  for  dietetic  uses.  It  w 
more  nqxiiuiw  than  th«  starch  of  whvat  or  of  potatoes ;  than 
rturh  bidved  f^-nentliy,  lieitvc  it  a  oAvit  contamiti»tr<l. 

Tke  f^rains  of  wh<'JLlt^n  Ntiu-<-h  happen  to  Iw  hu-j^e  and 
ooaiw;  hvnoo  the  matcriul,  alllioiigh  it  will  do  very  well  for 
liairfMwder,  i«  not  uUtsfiictork-  when  u»cd  at  «  complexion- 
paw«kr;  the  graiiui  are  too  staring.  HoriH-chcstnut  starcli 
baa  been  much  emploiF'vd  for  thU  puqMde;  so  in  Hke  manner 
tbe  Btarcfa  of  Dfihnun'  chestnuts :  in  short,  {Hirfiumrn  Imve, 
or  |m!tej)d  to  have,  each  a  speciatil^'.  Nothing  whatever 
on  be  iiile^!*^  against  any  starch  pore  and  sJmplu  when  umvI 
for  Ualot  pui^Niaes;  on  the  contrary,  it  imparts  a  sofYucsii 
and  a  freshness  both  salutary  and  delightful. 

Violet-nondcr  hardly  comes  under  tJie  definition  of  a  cos- 
netic  When  made-up  with  other  ingredients  to  constitut* 
tbe  MMSalled  pearl-powder,  is  it  injurious  then  ?  That  will 
dipsnd  on  llie  character  of  tJie  materials  with  which  it  is 
compounded.      On  white-lead  1   have  alreadj'  pronouuced. 


cs 


COSMETICS. 


It  may  well  be  called  fatal ;  not  only  to  beauty,  but  m  certain 
ctLM>»  to  life  also,  and  to  liealth  Jii  hU  oaw-tk 

In  ordinary  domestic  iisa^,  tims  to  write,  in  the  ordinary 
eniployinent  nf  skin-cosinetics  liy  ladiw  tli«ni»elves,  riolet- 
pow<ler,  the  so-called  pearl-powder,  and  muge,  ustially  com- 
plete tlic  list.  Wlicn  female  chaitiis  have  ao  much  waned 
that  higher  artistic  resources  are  needeii,  or  are  thought  to  be 
needed,  the  case  is  one  for  «ut-of->kii>r  jmictiee.  Then  come 
the  operations  of  enamelling  and  blne-veiniiip, — operations 
that  are  keptn  secret,  but  in  perfurminjj  whiih  the  chemist, 
if  he  so  plvasdl,  coiihl  lx;iit  the  prol'as^il  arti&ta  who  make 
ladies  'bciiutil'id  for  ever  out  of  the  field. 

I  have  already  adverted  to  collodion  as  beiuj;  a  material 
that  may  be  used  to  give  the  appearance  of  arlificial  skin,  and 
I  have  indicated  aome  limitations  to  its  cmploymeDt.  As 
then  stated,  I  have  no  doubt  that  a  human  individual,  man  or 
woman,  might  be  killed  by  the  laving-on  of  an  investiture  of 
collodion  all  ovcv  the  body.  Death  would  bo  tndue^l  by 
occluding  the  cutaneous  pores,  checking  exhalation,  perspira- 
tion, and  Kk!n-n'j(]ii  ration.  It  does  not  tlienee  follow,  however, 
that  a  layer  of  ooIIihUoii  may  not  be  dc]iosited  over  limited  sur- 
faces of  the  skin  with  impunity,  nay  in  some  cases  with  iidvaii- 
lage-  Suppose,  for  instiince,  that  a  finger  has  been  cut  or 
scalded,  and  the  cuticle  removed.  The  immediate  injury  may 
not  he  grave,  but  it  becomes  irritating  through  collateral  ar- 
cumstanees.  Not  only  does  the  part  lorik  ugly — something  to 
Iw  regarded  in  a  pretty  hand — but  every  touch  of  salt,  vinegar, 
soap,  and  a  thousand  other  things  that  might  be  mentionest, 
nn<l  that  we  arc  obliged  to  touch,  induce  and  keefHup  » 
troublesome  irritation.  The  wound  thus  perpetually  worried, 
so  to  speak,  g«ts  worse  anil  worse,  and  all  for  want  of  cover- 
ing, lu  such  a  case,  collodion  is  a  real  boon.  I  mean  true 
collodion,  or  solution  of  gun-cotton  in  ether.  There  i»  a 
ipunous  collodion,  which  is  made  by  dissolving  gulta-perclia* 
he  effect  of  wliich  is  by  no  means  so  goo<l. 
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^nie  Qse  that  might  be  made  of  collodion  for  cosmetic 
purposes  happened  to  be  brought  under  my  notice  casually 
Jnriag  medical  attendance  on  a  case  in  my  own  practico, 
\  blister  having  been  applied  to  the  chest  of  n  girl  whilst  in 
die  c«nditi<m  known  to  physicians  as  that  of  anieinia,  or  defi- 
cient blood,  the  blistered  part,  instead  of  healing  kindly,  as  it 
ihomld  hare  done,  mortified.  The  patient  being  supported  by 
idinnustntkm  of  stimulants,  the  mai'tified  part  in  time  came 
i«-ar,  learing  a  frightfnl  wound  extending  all  over  thv  clicst, 
uid  up  into  tile  visible  part  of  the  neck.  At  a  certain  Ktaj^- 
iif  treatment  collodion  was  Iiiwi  recourse  to,  for  encroaching 
on  this  wound  around  the  edges, — imjiarting  a  ring  of  artifi- 
tial  Kktii,  in  point  of  fact.  TIk-  pnicticc  hml  no  reference  to 
beui^  at  that  time,  but  1  could  not  fail  to  he  struck  with  the 
besoty  of  the  work  in  addition  to  its  surgical  efficacy.  Wlii^r- 
tver  the  collodion  had  deposited  and  dried,  there  was  not  only 
« protective  surlace,  Ijut  a  very  satisfactory-looking  skin, — a 
little  too  white  and  glazed  I'or  nature,  but  yet  satitfuclor}*. 
When  my  patient  got  better,  nnd  wished  to  appear  in  socie^r, 
tlic  suggestion  came  from  her  tluit  I  would  ])erform  the  ofBce 
(^Madame  Rachel,— that  1  would  enamel  her  neck,  and  inako 
it  presentable.  1  did  my  \u-ft,  ami,  for  one  wlm  Kwik-up  ex- 
teEaporaneoiisly  a  new  art,  the  .suwiw*  was  encouraging.  With 
tie  artificial  skin  to  begin  upon,  louched-np  with  now  a  nih, 
BOW  X  stipple,  of  rouge  and  pearl-powder,  anil  fiiiished-off 
with  violet-powder,  I  turiiod-out  a  work  of  art  heautiful  to 
look  at  from  afar,  and  not  contemptible  on  nearer  Hcrutiny. 

llav  ing  no  intention  to  <lev<)ti:  mj-wlf  to  this  branch  of 
piaetice  for  my  own  immediate  einolnment,  and  as  little 
tntending  to  [latent  the  ]irocess  for  ac(|niring  wealth  in  an 
indirect  way,  it  would  he  a  iLselew  and  a  churlish  thing  for 

to  hitie  my  knowledge  under  a  liu.shel.     I  throw  it  oi^n 

the  bi^efit  of  science,  of  beauty,  ami  ^ladanie  RaelieJ.  To 
one  conclusion  I  have  come,  riiicUctt,  the  real  artlitic  want  I 
felt  was  the  absence  of  those  short  downy  liairs  which,  grow- 
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ing  all  avtt  the  sluu,  impart  a  look  of  audi  delicacy  and  ml 
neas.  The  a]>sc»cc  of  tliis  down  b  reey  coaapicnotu  on  a 
waxwork  presetittnent  of  the  fannuin  taeo  divine.  Anybodjr 
with  true  artiklic  cyv,  hnving  gaxed  on  u.  waxwork,  eren  tlu 
nuwt  luliiiirnMj'  tini.«lHil,  niiut  haw  becu  struck  nitli  a  certain 
gbactly  unrvality ;  lie  pcrha)M  knows  not  wliul  ur  why.  It 
may  si-cin  Rtrango  that  it  kIwuIiI  bu,  yvt  tto  it  ia.  Tbc  dafect 
can  hanlly  hv  diu.*  to  ttiat  tiiArelr  viqiUcublo  on  thu  a«iunip» 
tion  of  ini{K)rf«'t  colouring ;  it  must  bu  n.'fvmMl  to  a  deeper 
sourco.  It  conxM  of  thi>,  njunvly,  thu  wax  surface  b  wholly 
devoid  of  tltAM  small  hair* — of  lift  soft  down ;  hence  tha 
unreality.  Now  to  tlio  j>oint.  Wlivncvur,  if  c'er,  and  per- 
bapa  it  will  bu  Hooncr  than  I  Uitnk— whenever  aoine  artist  in 
foDalc-chann  rejiivrnittiun,  cumnKjndng  where  1  left  off, 
takes  up  thiH  collodiontHin^  tn-»tin4.iit  of  tito  (iiir,  1  counncl 
lum  or  hvr  to  de\i»e  ionie  nivuiu  of  imparting  the  much- 
deaidimtod  downy  finiRh.  1  think  it  could  bo  effected  in  the 
same  wiiy  thnt  the  manufacture  of  plush-eiiainelled  \m\Hir  i$ 
effected.  This,  liowvver,  ia  a  point  to  be  investigated  by 
any  one  who,  profiting  by  the  indicatJona  herein  aet  down, 
may  think  propiT  to  work-out  the  prooeas  to  lita  tn*  her  uwn 
profit. 

Consideration  uf  the  skin  natorslly  leada  «i  to  thu  liair 
and  uait?,  bctw^-ii  l>oth  which  and  tJie  cuticle  thcro  it  a  cUmk 
similarity.  The  hair  clairax  ooenwtic  priority.  What  can 
be  more  beautiful  than  it,  when  copiouK,  noft,  and  deliratdy 
tended  t  what  more  hateful,  more  di^structirc  of  t)te  L-harm 
flf  loveliness,  when  allowed  to  degeiKTnlu  into  savagery  by 
aooM  inappropriate  trentntenti 

A  luiir  consists  of  tlirve  pitrtH — the  rontf  whifli  is  tixod 
in  tliu  akin,  the  shaft  or  »tcm^  and  the  point.  Tlie  tuna] 
slu^  of  thu  stem  iit  a  cylindiT;  it  may  be  flattened,  or  eviw 
grooved.  Hair,  we  all  know,  Yurivs  much  as  to  nae.  What 
a  difieivncr,  fur  vxiimplc,  Ix-lwccn  the  whiski-rs  nf  a  cat  and 
tJic  bain  of  the  sleek  coat  nf  ber  tiny  victim!     Even  for  one 
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and  the  same  opedei),  and  one  and  Uie  nunc  part  of  growth, 
thte  uav  Im:  nuidi  vuiety  an  to  the  fiiieiwos  of  luur,  as  tiie 
bnun  Itead  lacemgilitieN.  As  to  tht;  further  structore  c^  hairs, 
1 11  more  oomfiliut  than  those  [ivopic  may  itnagine  who  abuw 
it  ly  haiiwlyft  Ml  rein(ir«el«»ly.  The  stt-m  of  each  hair  is 
eorered  nitfa  a  ousting  of  ikrIvs  uvcriapptng  each  other  like 
Aoe  on  th«  akin  of  a  tkh.  Ilcnoe  coni«s  th«  property  ot/eU- 
m,  which  onJy  consists  in  beating  a  Uyer  of  haim,  laid  upon 
a  iU  nir&ce,  nharplr  until  tht?y  iiit4.Tlace  and  hold  tight  one  to 
the  other,  htild  by  ihvir  niugh  vxtcrii»l  siirtiu;c.«.  In»id<!  this 
caly«o%vring  comes  a  fibmiiii  ntlxttiincc,  making  up  the  chief 
pn  of  tb«  stem ;  and  in  the  v«ry  iiiicliJJu  ai'  it,  running  liku  a 
meak  of  alder-pith  along^  a  branch,  U  ofti-it  u  M)rt  of  marrow. 
His  central  jiith,  however,  dot^  not  exist  in  all  hairs.  It  is 
vaaiing  in  the  tine  hairs  over  the  general  surface  of  the  body, 
mi  is  not  commonly  met  witli  in  thow  of  thv  head.  The 
fecial  pigment  that  constitute  the  <lillvr(>n«!  of  colour  bt- 
t««n  different  hairs  residea  in  tliis  gntli  when  pn»cnt,  ako  in 
Ihe  Gfarous  matter. 

We  now  como  to  the  hair-root.  Tt  is  tighter  in  colour 
md  wAer  than  the  stem,  swelling  out  nt  its  lower  end  into 
s  hoHions  knot,  lying  in  a  special  recess  called  the  hair-/ol- 
Seit,  which  may  reach  down  to  the  subadjacent  fat  It  is 
buwn  that  women  more  rarely  gi-ow  bald  than  men,  and 
il  b  accounted  for  by  the  circumstance  that  women  have 
■Dve  fat  ondemeath  their  bead-skin,  thus  furnishing  a  richer 
nQ,  so  to  speak,  for  the  feminise  tresses  to  spring  from. 

Usually  hair  Is  wholly  devoid  of  sensation,  else  it  would 
ft  bard  with  us  when  we  submit  to  liair-cutting.  There  is  a 
cvtain  disease,  howo^'cr,  not  unusual  in  Poland,  and  known 
w  the  plita  pohnica,  thv  cliaractcristic  of  which  Li  that  tlte 
hair  grows  sensitive,  and  when  cut  bleeds  even  dangerously. 
Seme  pfaynologists  luive  entertainetl  tbo  belief,  that  from  the 
iiaertion  of  each  hair-Bhiment  to  ita  extremity  a  fluid  patsc«| 
and  thence  back  again.     The  reality  of  thia  circulation,  how- 
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cvcTf  has  not  bcvn  dcmunstnted.  Tlie  diverse  ooloor  of  vari- 
ons  hcuds  <^hair  it  referable,  *s  wv  ha^'c  seen,  to  tho  presence 
of  special  colouring  matters.  Hence  it  follows  that  if  sacli 
colouring^matters  hv  abw^nt,  tkc  renuuning  hair  is  white 
l^nrratioDit  iibound  of  the  hair  having  laroed  white  snddcnly 
after  some  shock,  or  fright,  or  other  violent  mental  emotion. 
No  satis&ctonr'  explanation  of  thi«  has  ever  been  offered,  and 
some  physiologist*  deny  tlw  fact  wholly.  Among  the  number 
of  tbcw  must  be  mentioited  Or.  Dav^',  wlio,  Mime  years  ago 
(1861),  read  a  pa.'pvT  on  the  subjix-t  ut  the  British  AKsociation. 
It  Is  his  opinion  that  hair  never  tnms  ^ny  nure  under  the 
inflococtt  of  im]uured  lietdth,  or  of  age.  Much  study  is  popu- 
larly considered  to  torn  the  hair  gray,  and  tong-eontinued 
anxiety.  The  imputation  is  donbtk-A^  Inio;  but  then  the 
immediate  cause  of  gmyness  may  atill  be  impuired  liealth. 

Hnller,  in  his  EUmatla  I^tiotoijia!,  discusses  the  evid- 
ence for  And  against  the  sudden  change  of  huir  to  gray  eshans- 
ti>'ely.  He  refeis  to  eight  authorities  for  proof  of  such  diange, 
but,  filially  siunmiiig  up  the  e\'idence  on  behalf  of  himself,  he 
cornea  to  the  same  eonclti^on  ax  I>r.  Davy.  Those  who  ado])t 
the  popular  opinion  fortify  tlieir  argument  by  referring  to 
the  colour-mu  tut  ions  a-rlain  aninuils  and  birds  undergo  with 
change  of  season.  Mountain-hares  and  ermines,  or.  gr.,  ac- 
quire white  for  towards  winter.  In  like  manner  so  do  lem- 
mings. Mr.  Hiyth  llie  naturalist  examined  a  lemming  that 
was  jnst  undergoing  this  ciiange,  an<l  satisfied  himself  that 
the  whiteness  was  referable  to  special  luur  hairs,  not  to  defect 
in  colouring-matter  of  the  hairs  previously  growing.  For  mj- 
own  part,  I  confess  to  a  leaning  tf>wa]\l»  the  jiopular  belirf. 
If  the  suJtIen  change  of  hair  from  itark  to  gray  be  not  a  faiS, 
I  am  at  a  loss  to  account  for  the  belief  to  the  contrary,  whidi 
is  almost  universal;  finding  expression  in  the  trailitions  and 
the  poetry  of  so  many  nations.  Of  far  higher  value  than  airy 
expresnon  of  credence  on  tay  part  is  the  testimony  of  the 
celebrated  skin  and  hair  physiolo^st  and  practitioner,  Mr. 
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Enanos  Wilf^oD,  who  has  no  hcsitntion  in  ghing  credence  to 

ihe  fx^lur  belief. 

Still,  donbtlc^s  many  of  the  inatauces  of  such  ehauge  that 

liare  foand  their  tvay  into  historv  and  naimtive  arc  otherwise 
ezpJicahk-.  Thus,  tor  esiaRipk-,  history  attests  the  suddeii 
(huge  of  Marie  ^Vntoinettc's  hair  frain  black  to  gray  after 
b«r  imprisonment.  As  to  this,  there  now  exists  little  doubt, 
I  believe,  that  the  unfortunate  (|uoen's  hair  had  become  gray 
hifmt  her  imprisonment,  but  that  she  darkened  it  assiduously 
by  tamo  sort  of  hair-dye.  ^Vllcn  imprisoned  she  could  no 
longer  obtain  tiiis  hiiiiMlye :  hence  the  natural  gray  colour  of 
her  trtwnes  liec-jLme  apparent.  The  same  ex]))anation  awaits 
tbo  CMtspirator  Orsuii,  who  -vitK  executed  at  Paris  sonic  yeai« 
ago.  "When  he  wont  to  the  scaffold  his  hair  and  beai'd  were 
jjTBj- ;  wlieii  he  went  into  pri»;on  they  were  black.  It  is  well 
established  that  Orsini  had  been  in  the  habit  of  using  hair- 
dyes.  Wen:  it  not  thus  miule  out,  his  case,  too,  woulil  be  cit«d 
amongst  the  instances  corroboratii'e  of  popular  opinion. 

Though  the  hair  be  wholly  devoid  of  feeling,  it  is  not  de- 
void of  life;  it  soon  resents  any  ilisciplinc  fomidcd  on  the 
treatment  of  it  as  mere  dead  filaments.  It  cannot  be  pinehod 
with  hot  irons,  or  crinkled  in  aiui  out  a  waver,  without  caus- 
ing Rpeedy  deterioration ;  as  many  liulies  have,  when  too  late, 
disoorered  to  their  cost.  Nn  stylo  of  luiii'^lressing  is  m  con- 
genift]  to  its  well-l)eing  as  that  of  nn'iinging  it  in  plain  bands. 
Oorling,  in  whatcvor  way  conducted,  is  injurioos ;  curling  by 
bat  inina  most  injurious  of  aU.  Far  more  prFJudicial,  how- 
«r\-er,  are  some  of  tJiese  crinkh'ng  and  waving  operations,  which 
tmlbrtnnatoly  have  become  fashionable.  They  are  only  second 
in  evil  to  certain  operations  of  dyeing,  and,  still  worse,  bleach- 
ing, which  will  be  noticed  further  on.  English  curls — hdu^Uii 
AngltMta  —  have  actiutrcd  a  ei\'iliHed -world- wide  celebrity. 
The  former  pre<li!cction  of  English  ladies  for  ringlets  is  not  to 
be  coiMLden>d  a  matter  of  taste  alone,  tins  style  of  hair-<.lrcss- 
ing  btdng  peculiarly  appropriate  to  English  hair  and   the 
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dinutc.  Oar  fair  tex  u«  boI  catebrat<d  for  tbo 
piufuaoD  of  tbctr  hair,  —  in  that  rapect  tltere  is  InnU/  s 
ptMmt-giri  nf  Fntiee,  ^^}'t  ^f>*i»>  iv  Gemuurr  that  would 
not  b»vK  tltc  ddraotage ;  but  EixgHth  ladies'  hair  is  uaally  «f 
admirable  ({uaUlv — wit  and  silW, — a  oaoditiam  indispcDBaabiu 
to  tbe  foRDBiiiMi  and  maintenance  of  pleasinjc  ringjeto.  Hair 
mav  be  Muil  v  tm  loof;  for  this  style  of  aduraaant :  faidgB 
womi'n's  hair  u  030311?  loo  long.  Mocvovei^  tfaa  nOHMm  of 
the  En^i^  climate  proanotea  jnat  that  def;rce  of  ri^di^  ia 
tbe  Iielix  twist  which  is  iodiapcn^able  to  tcauty.  Uoetl;, 
■mhtn  a  continental  ladv  emoktes  the  botteUa  AmfflaiteM,  the 
iHilt  is  not  utiaiactoiT.  The  rii^cta  arc  pnNw  to  anome  a 
*Tr*Ti'"  cork>crvw  a*pect, — hinl,  and  tlic  rervise  of  plea^nf;. 

Coming  now  to  tlic  diMipiiae  of  the  bair,  the  method  or 
metlitid*  iif  keeping  it  in  order,  I  believe  the  more  it  tVvls  the 
touch  of  aUnospIteric  air  the  better  for  its  coodiliun.  The 
ma^ificent  ma»es  of  hair  to  be  aeen  on  the  heads  of  fotd^ 
peasatit-girls,  who  never  wear  boonels  or  other  head-oovmng 
is  a  standing  proof  of  the  soondnest  of  this  doctrine;.  CoD- 
veTMily,  again,  whu  can  lia^e  fuled  to  remark  the  tenden(7  tu 
baldneam  which  any  pernstent  covering  of  the  head  jndtH-es  1 
Look  ul  tturri^ttTTs — men  whom  precedent  and  tiaditioa  com- 
pd  tu  icmotlivr  their  perieranimn  in  an  investiture  of  powderod 
horsehair  —  see  bow  baJd  they  tend  to  be,  Iww  Iwld  they 
mostly  arc.  I  would  advise  a  barrieter  entering  bis  profvamoo 
with  a  good  head  of  hnir.  to  ha\x-  it  powdered  and  goi^p 
bonehair-wig  fashion. 

Is  there  any  core  for  baldness  viteo  it  has  become  ooo- 
ftraadt  Are  tliose  elixirs,  tliose  Ulins  of  Gilead,  thoau 
rasentaiy  enencea,  and  otiier  things  which  hair-dre!>»ers  talk 
to  one  about  in  such  bland  persuasive  tuaes,  —  are  they 
fact  or  are  they  delusioot  And  what  shidl  we  say  alioul 
bea/s-grease,  tliat  vias  txtee  held  in  sucii  repute^  and  the 
hait^producing  character  of  which  still  lingers,  as  did  the 
odour  of  tlowera  to  Tommy  Mocn«'s  broken  rase  i    Delosioui 
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ol^  I  fear;  at  uiy  rate  mattijaJL  Considentioit  of  tbe  «tnHV 
tm  and  anatomy  of  iadivKltud  haJra  will  pnnnpt  to  this  con- 
ehHM,  and  experience,  I  ttiink,  confltTii  it.  Each  hair,  as  I 
hsTe  already  explaiiie'i,  ^riiigs  from  u  linil),  and  earh  buir- 
bnlb  m  mtamlly  Wtlilod  in  it«  own  socket.  Tlio  airan^eiaciit 
it  one  Wj  comparable-  to  that  of  a  tooth  in  its  jaw-«oeket  nd 
■taibcxnoos  invvstitun-.  If  a  tuiir  be  broken  oB,  or  !^  gnm-- 
iog  w«ak  tr*)m  one  of  many  causes,  it  withers  dcwn,  leaving 
tbr  root  iwliind,  Hw.n  <lo»l)t]«ss  mtich  may  be  doitc  to  cfFi-ct 
lotoration  hy  proper  tn-atmciit ;  htit  if  ihv  bulb  htix  whollr 
Jpw,  and  the  »kin  oncu  cloned  up,  than  one  mig^t  as  wdl 
tspeet  to  grow  a  new  tooth  f  rvm  the  f^p  whcncu  a  tooth  had 
hem  extracted,  lu  to  evolve  a  new  hair  firom  that  particulaF 
Wb-aocket. 

The  only  effw:tiiiil  way  I  know  of  for  ini|)«Tling  a  new 

kad  of  hair  to  a  pericranium  apon  which  Uh-  blight  of  actual 

ritpMU  haa  fallen,  ts  troH^tiaittation.     It  is  a  wdl-«stHblislied 

btt  that  hairs  can  be  tnunplMitol  fmm  vov  li(.-4ut  to  unoLbei-, 

nd  that  wh<>n   thus  tnui.ipliintvd   th«y  will   fi^ow.     i   say 

Mthinf;  alM'Qt  the  pxin  *\Kh  an  o^MTatioii  wonlil  cntuc- — Otai 

■  a  natter  to  be  thought  i>f  by  tint  patient.     In  like  manner, 

^oihtss  luid  teeth  will  grow  if  simllurly  transplanted.     The 

ttperiniunt  wiu  tried,  an<l  it  auc^-iwdod,  of  transplanting  a 

toolb  to  the  comb  of  a  cock.     TlH-^e  physiological  facts  are 

a^g^vsdvc  of  much  cranial  artistic  beauty,  whenevt-r  fashion 

■ay  prompt  inthviduuls  to  incur  tlie  pniii  of  its  infliction.   One 

cui  readily  imagine  thu  inijtoting  beauty  that  would  come  of 

L^daming  human  hc-nilM  with  birdx'  reathcrs.     It  would  be  sonte 

^Ikt  of  triumpii  for  a  liuly  to  lioiist  tluit  she  grew  her  own 

tttricb-plumeN ;  and  it  wunld  not  be  difiicolt  for  men  of  tlie 

law  to  aet-off  their  natunillr  iKkid  juitci  with  sodi  u  resem- 

lilance  of  th*.'  conventiotint  horse iiair- wig  idcaliwd  as  might 

nSisfy  the  pnttctilio  of  any  martini^  Judgr.    1  hare  dealt  with 

tha  pmposition,  seeing  that  it  comes  natnrally  developed  outof 

tliopaalulate  herdubcforo  set  don-n.   As  this  thesis  is  intended 
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to  be  practical, — intcodod  for  tJw  present,  moreover,  Dot  for  pos- 
terity,— it  would  be  hardly  worth  while  to  bestow  more  thought 
on  an  expedient  tfaat,  wliatever  its  demoostrsble  feaaibilinr,  a 
one  for  tiie  wloption  of  which  people  are  not  yet  prepared. 

When  luiM  luivf  withenMl  away  down  to  their  tv^iectiTe 
bulbs,  their  growih  am  be  promoted  by  certain  applications. 
Amoi^  tfaesi^  CMitfaari(le.4,  or  Spanish  flies,  have  acquired  a 
celebrity  which,  npon  the  whole,  may  be  pnmounced  merited. 
Canlluuitline,  however,  in  all  itA  various  state*,  is  so  powerfol 
on  agent  that  the  eniplo\-ment  of  it  should  nei-er  be  trusted 
to  tin-  di*rretio«  of  a  hairdresser.  Pcmitrate  of  mercury  is 
another  agent  that  has  gro%vn  into  rvputc  for  the  same  por- 
pme.  This  also,  however,  i*  danj^iTous  when  axd  too  strong 
ant)  its  d^rec  of  concentnitUiii  oui  only  bi;  judged  of  in 
retpuct  to  ««ch  particular  nLv.  Th«  repute  actgutred  by 
bearVgrea.'ic  for  strcuglhening  tlie  hair,  and  even  overcoming 
alopecia,  is  wholly  unfounded.  Bear's-grease  iirst  came  into 
Tcgue  throujih  application  of  what  ts  called  Uur  doefrine  of 
<KriKUur«f,  whereby  it  was,  in  one  stage  of  medical  U-licf 
inferred  that  each  particular  agent  used,  or  capable  of  being 
u»ed,  gave  evidence  by  external  «gn  of  inward  potentiality. 
Thus  inasmuch  as  bears  were  seen  to  grow  a  strong  coat  of 
hair,  the  sigiiatuiv  was  adopted  as  foundation  for  the  belief 
tbat  aitif  Kcnlp  tu  which  beiir'it-grea»e  might  be  applied  should 
forthwith  produce  hair  in  true  bearish  fashion. 

Ver)'  contlucive  to  the  well-being  of  hair  is  assiduous  re- 
moval of  tlie  Bmall  cutaneous  scaler  that  invest  ever>'  inch  of 
the  skin  it  grows  opou.  Bnishing  accomplishes  this  wi^l,  and 
the  mild  frietion  of  the  brush  is  also  a<lvimtngeou<i  by  stimu- 
lating a  proper  supply  of  blood  towards  (he  iMur-roots.  J^et 
no  one  bo  led  away  by  the  notion  that  so-called  magnetic 
bniahes  are  of  especial  use.  Magnetic  bnuhes  arc  like  any 
oriUnary  brushes,  in  effect  neither  liettw  nor  worw.  True,  in- 
deed, i-ach  of  tlwne  magnetic  brusliea  Itas  a  magnet  fixed  into 
its  reverse;  but  any  person  acquainted  with  magnetism  will 
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(tel  Msnrcd  tlifit  the  conditions  of  arrrtngcincnt  are  nitogct.lier 
Iscompatible  with  the  exercise  of  any  magnetic  influence. 

Beyond  combing  ami  brushing,  what  ate  the  beat  ospe- 
dients  for  haii^leaning  ?  In  man  there  is  nothing  so  good  as 
IMp-4nd-water  lather ;  but  tlie  plan  cannot  be  recommended 
ior  ladies.  The  alkali  of  soap  i«  not  congenial  to  the  g1os3 
■nd  beauty  of  female  hair;  moreover,  to  some  extent,  alka- 
b>e  cmitact  affects  the  colouring^matter,  and  changes  its  tint. 
Men  arc  above  or  beside  these  considerations,  hut  tliey  should 
br  K^anlc<l  by  ladies. 

01ycerii»c  and  lime-juice^  so  called,  is  not  glycerine  and 
Gue-juice  at  all.  It  is  merely  scented  oil  and  lime-water. 
Glycerine  and  rose-water  is  much  better.  The  advantage  of 
gl;-ccrine  is,  lliat  it  imparts  to  the  liair  a  soft  allcj'  brilliancy ; 
the  so-called  brilllantuie,  in  pomt  of  fact,  which  gentlemen- 
rain  young  ones — use  for  tlieir  whisker.*  and  monstach^v  is 
inly  ^yoerine  scented.  For  bandoline,  nothing  ik  lH>tter — 
ferltaps  nothing  so  good — as  a  very  small  t'r.i<rincnt  of  gum- 
Ingacanth  dissoh'ed  in  water  and  pcrfntned.  The  fragnit^nt 
iniiBl  be  very  small,  otherwise  the  solution  will  turn  the 
tieemJu-c^tnir  into  a  veritable  horn,  uncomfortable  to  wear 
ad  ungraceful  to  look  at. 

People  who  use  pomades  should  be  very  careful  that  tlicy 
"ti  not  apply  injurious  colouring-matters  to  the  hair.  The 
luhion  tliCM;  some  years  past  has  come  m  of  using  yellow  or 
Kraw-coloured  pomades.  Thay  are  elegant  to  look  at,  and  so 
Ing  ait  tlie  yellow  tint  is  imparted  by  palm-oil,  as  it  should 
^  they  are,  sanitarily  conotilcrcd,  uuobjectionablc,  I  fear, 
however,  tliat  in  Eiiany  iiistniiccs  the  pcniliar  tint  of  yellow 
m  moch  desiderated  is  givcu  by  incorporntiun  with  some  in- 
jiriott^  metallic  compiniiul.  liosi-iite  {lomndei)  arc  never,  on 
account  of  their  colouritig-rniitUT,  objixtionahlc,  the  tint  being 
always  imparled  by  alkanct  root,  which  is  wholly  innocuoutt. 

The  olca^nous  ci>in|HMition  of  pomadc-i^  varies  greatly. 
Spcmuiceti,  and  almost  any  animal  oil  or  lat — except  mutton- 
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fat — Dwy  lie  cmplojed  in  their  compaiitioD.  I  bdiere  tbe 
vcr^'  best  olea^noas  bair-appl'icatioo  oonBists  o(  a  mixture  of 
cMtor-oil  and  alcolial,  two  parts  by  mcasun^  «f  tlie  former  to 
one  at  the  Utter,  the  whole  perfumed  accwding  to  tutXc  The 
rifcnnHtmce  riionld  here  be  inentimiod  that  aMor-oil  is  the 
only  oil  admitting  <^thts  treatanwit;  if,  for  example,  it  were 
attempted  to  combine  olive-oil  with  alot>hol,  thi^  ojHTutor  would 
soon  tind  he  had  takea  trouble  in  rain.  Bctweca  the  tmo  no 
onion  would  ensue :  and  the  same  ivniark  applim  to  every  oil, 
with  the  exception  of  castor^. 

Tlie  hairof  homau  beings. as  well  as  of  aniroalii,  holds  sul- 
phur in  ita  conqxisition,  aini  retains  thU  element  obetJnalalj. 
Thus,  if  a  scrap  of  flannel  u  tbogMukI  times,  or  even  ten  thou- 
sand tioKK,  wiLKiind  Ix^  taken  ainl  nnal^-wid  for  sulphnr,  this 
vlcineiit  will  invariably  b«!  found.  As  will  he  $«en  hereafter, 
the  tii«ory  uf  till!  nt-tioit  of  a  certain  rlaiw  ot' hnir-dres  tnms 
upon  thijt  Rulpliurous  prutwDoe.  It  is  a  property  of  sulphur 
— 4UkI  more  especially  of  a  n-rtain  siilphui^ontaining  pas — 
(0  tucD  several  metallic  combiuutton»  black.  Lead  is  mie  of 
the  netalit  in  tliis  categ<:ini-,  imd  nceordiu^y  lead  has  fonned 
the  basis  of  niorv  than  one  hair<i>x>.  Bismuth  is  another  of 
these  mcIaU,  and  silver  another;  the  blackening  function  of 
silrcr  salts,  howx-vcr,  wltwi  used  as  hair-dyes,  is  not  wholly 
jpeferable  to  this  Milpliurous  reaction. 

Poetjt  hat-e  ofttfu  expatiated  on  tlie  harmonies  of  KatotMi 
and  whatever  Itas  been  the  tliejue  nf  jioetic  thought  and  dic- 
tion from  the  earliest  times  is  almost  certain  to  lie  true. 
Nothing  can  )>e  more  adverse  to  the  truth  than  to  rej;;ard 
poetry,  af^er  tlie  manner  of  some,  as  the  wild  outpouringt  in 
lan-niage  of  lawless  day-dreams  void  of  order  or  eoherenee  or 
refiTTwice  to  fact,  Ratlier  should  the  poet's  Incubratton*  be 
looked  upon  as  the  crj'staJlised  essence  of  truths  made  to  him 
i^ipaieot  by  the  light  within,  and  demonstrable  hereafter  by 
the  sknrer  mechanism  of  reason  and  induction.  TItns  has  it 
ahout  in  tliv  fuLnuss  of  time  that  the  harmonies  of 
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mni«,  of  wliicli  ixmts  rang  in  days  of  j-ore  wliile  wience 
vet  was  not,  have  been  vonfirtitcd  ti,r  invi-stigntJoii  unci  mode 
«Wdait  to  Qodentandtng.  Huiitoiiy  can  ooine  through  «ach 
and  •veiy  sense,  though  acoustic  huinoniea  are,  to  oommon 
Sfiprvciatio'U,  the  most  evident.  In  reaped  to  tlieae,  stiuiy  of 
the  science  of  acoustics  has  reduectl  tliem  to  ord«r  and  oer- 
taint}'.  Every  phyuolo)^iit  knows,  so  does  every  mueicaan, 
that  the  moat  perfect  of  all  Iianuonios  is  fundamental  tone  to 
octave;  ft)  perfect  indeed,  that  one  desiderated  effed  of  har- 
nony  u  almost  lost,  the  two  or  more  notes  coalescing  into 
cue  integrate  tone;  aU  individuality  departed,  or  ratlKr 
■Mfj^ed,  the  general  effect  being  a  mere  intensification  of 
iBwdncwt. 

In  respect  to  the  acoustics  of  Natm-e, — the  voices  of  her 
meamlcta  as  they  mnrmtir  pact,  or  the  stemer  toate  of  her 
MK  iropetnoas  rivers,  the  seething  plash  of  cataracts,  and 
the  wild  throb  and  intermittent  bellowing  of  the  mighty  sea, 
— there  is  nothing  inhannonious  ui  all  these  tones.  Swelling 
tug^tber,  tbey  come  to  the  ear  of  man  iropressett  with  no 
qoality  to  shock  his  acoustic  nense.  Thus  also  wiUi  the 
breezy  whisper  through  forest-leaves,  or  those  wild  voioea 
that  tlie  tempest  wakes,  e\-en  to  heaven's  artillorj',  the  migb^ 
thunder.  Thtu  too  with  the  voices  of  birds.  Songsters  chirp 
aod  warble — nay,  croak  and  crow — yet  all  is  harmonious. 
Bntb — ay,  tliink  of  it,  doctors  of  music  and  learned  maestri 
nd  orchestral  conductor)),  each  and  all  whose  duty  it  w  to 
Mire  the  mj-sterie*  of  acoustic  art — birds  may  sing  all  toge- 
tiKT  each  a  different  song  anrl  in  a  different  key,  yet  their 
•Dgii^  prodnees  iw  discord.  Much  has  been  written  of  tlits, 
but  much  is  still  unknown.  IngenJoos  Daines  Barrington 
ooBsidered  tliat  the  reason  why  birds  can  establiHli  a  Dntch 
coDeect,  each  abging  his  on-n  tune,  each  in  a  <Ufferent  ke)-,  is 
bwmMP  lite  tbn^  of  binl-music  is  pitehed  so  high  as  to  lie 
bcnrond  the  range  of  human  acoustic — let  me  say — '  vision.' 

Tlien  the  harmonies  of  Nature's  colouring,  how  beautiful 
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tlicj  ue!  Eveij  physictst  knows  Uut  white  light  m  a 
oonqwiUKl  of  thm  primttt\-e  iight<,^)>1ue,  red,  and  If-cUow. 
InUi  lh«ie  w^innitc  tint*  a  niy  <if  while  lifjlil  may  be  ana* 
Ij-mmI  by  tfiv  pmm,  hut  in  difivKol  ineasiuvil  propartioiu. 
Xiooking  at  the  primuitic  spectnuD,  we  soon  |<erci;ive  thai 
tbetv  is  Umu  of  blue  light  than  cither  of  red  or  yellow ;  wber^ 
fore  it  followK  that  if  !n  any  picture  the  bloe  Ughi  {thoulil  pn» 
dominute,  a  senvc  of  dijiconl  would  be  soggeMed,  viohUtng 
perfect  humony.  Mari^  th«n,  how  Nature  ordains  her  coloor 
hannoniea.  Kegard  the  flower?  we  see  in  any  one  tahlean  of 
nature,  and  ohaerve  how  the  red  and  yellow  and  white  ones 
[wedoininate ;  thus  presening  the  haUoce  between  the  three 
tints  that  should  obtain  in  order  to  make-ap  Imrmomoiis 
raknmng. 

In  regard  to  the  harmony  of  taste,  Britlat  Savarin  would 
not  have  thought  tiiat  indindual  worth  argument  who 
Biboiihl  liave  seriously  doubted  the  reality  of  iL  ^^'hy  should 
a|>p]e-sauee  have  come  to  Iw  n*'(-c]>t^  as  the  proper  nccom* 
paniment  for  goose  and  duck,  aiint-!<atict;  fur  lamb !  Why 
do  we  eat  niii^anl  witli  beef  and  \wiii  and  dnck  and  goose, 
not  with  lumb  or  mutton,  ditcken  or  giunc,  if  imt  guided  and 
regulated  by  a  »t-ii9e  of  this  sort  of  banuony  t 

And  of  ymell ;  how  is  it  that  eertain  odorous  things  go 
wvll  U)gether,  whilst  other  odorous  things  go  ill  together,  but 
ii>r  the  exigence  oftho  functions  t^  gustatory-  luinnony  and 
discord  t 

To  demonstrate  the  harmonte!i  of  touch  is  not  so  easy; 
but  instances  can  be  adduced  making  it  evident.  If  ice  fiJt 
wann  to  tlie  toudi,  or  feathvrw  cool,  the  sense  ot  tactile  bar* 
niony  woidd  bo  violated 

What  h(i*  all  thU  to  do  with  the  d\-eing  ant]  bleaching  of 

human  liairl   for  to  that  at  last  I  am  coming.     Much 

rather,  everything.  II  has  soon  lo  be  explained  that  Nature 
docs  not  give  hair  tints  at  ranifom,  any  uit?re  thau  she  gives 
blue  corn-flowers  to  harmonise  with  toIIow  corn,  or  red  i>op- 
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pks  to  minf^Ie  with  the  grsen  com-st»Iks  yet  immatore.  The 
tint  of  hair  has  been  aminmiii  »cci>r(liiij^  tj)  the  tixed  canon  of 
colouivbarmoiiy.  \Vc  ciiniiot  «ltcr  thut  tint  witlmnt  dcstroy- 
bij;  liie  luaUince  of  thiit  hormortj.  Th«  real  amount  of  power 
the  cbemi^'itl  hiiin]n»Mir  )iua  of  cliuiigiiig  th«  colour  of  liair^ 
or  even  of  dyeing  whitu  hair — which  rvpreaenti  the  simplest 
case  of  all — is  very  limil&l.  If,  however,  llie  whole  chro- 
matic range  were  available,  the  result  would  not  he  harmo- 
nious to  any  artistic  eye.  To  make  the  work  perfect,  the 
operator  would  haiio  to  alter  the  entire  tint  of  skin  in  ordtrr 
Um  it  might  harmonise  with  the  changeling.  NcverthcU-as, 
luir  ifl  Eometimes  dyed,  ay  bleached  in  order  to  be  dyed; 
imd  I — recording  events  as  they  are,  not  palliating  them — 
Ml  bound  to  explain  the  manner  of  doing  it. 

TTic  simplest  ca«e  that  can  arise  is  that  of  gray,  or,  bettor, 
white  hair.  The  operator  wishes  to  change  it  to  a  darker 
edonr — that  in  easy  enough ;  but  wisiiing  to  change  it  to 
MDe  particular  colour,  the  artist  soon  finils  himself  hampered 
unl  shackled  in  his  n-souroes.  AVe  will  lint  take  the  case  of 
Llack,  tlwt  U-ing  tltc  most  simple.  Orientalists,  Turks,  Per- 
sians, oud  Kg\'|)(iauK  sot  great  store  on  having  black  beards ; 
and  wheat  these  m  not  natnrnlly  black,  tlie^-  nro  frequently 
made  »o  by  <lycing.  The  Fenians,  who  affect  a  bhie-black, 
are  said  to  use  indigo  oxtcn!(iv«]y  for  this  puqxixe;  hut  the 
Turks  and  Egyptians  more  affect  a  sort  of  pasty  writing-ink, 
iDsde  of  pyrogallic  aci<l  and  tJie  powder  of  a  native  om  of 
iron.  Amongst  the  i)eople  of  the  WcM  thexc  hair-dyca  are 
Uy  unu!MM.  They  mostly  «•  mploy  certain  metiillitr  bodies, 
be  pnxtently  uodccil ;  hut  some  are  content  with  the  colour 
gi«ji  by  the  juice  of  wahiuL*. 

Iq  countries  where  the  usi'  of  nitrate  of  silver  prevails  for 
ffiy  purpioe,  whether  fnsed  and  soli<I,  a,*  in  surgery,  or  in 
ttbtion,  as  marking- ink,  or  for  photography,  the  idea  must 
>f«edtly  have  been  suggested  of  its  employment  as  a  hatr^lyc. 
Not  oiily  aolulion  of  nitrate  of  silver,  indeed,  but  ercrj'  prc- 
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pitratiou  ofsilvier,  blackens  when  exposed  to  air  and  Liglit; 
uci^>rduiKty  tbo  number  of  silver  preparations  wlucb  front 
Hrst  to  last  liave  been  employed  aa  indelible  tnk^  and  as  hair- 
dyes  is  very  great.  1  need  not  specity  them  here.  To  otw 
and  all  the  defect  attaches  of  not  only  dy«ing  the  hair,  but 
eretything  they  come  m  contact  widu  The  nails^  the  tidOf 
even  the  teeth  if  it  should  liappen  to  touch  them,  arc  dyed 
black  by  nitrate  of  nlvi-r,  aikd  other  silvw  solutious.  This  is 
a  serious  defect,  but  it  does  not  stand  alone.  If  the  surface 
of  a  piece  of  bone  or  ivors' — tlie  lumdle  of  a  tuoth-brosh,  fur 
«xample — be  <l^-cd  black  with  nitrate  of  silver,  and  oontinn- 
onaly  exposed  to  light,  a  coat  of  metallic  splendour  will  at 
lonjjth  beeomo  a)>p)ir(:iit,  miugkd  vt-itU  iri(I«»ceiit  hues  lik« 
the  tiiitt  on  till!  iiuck  of  a  dove.  TIus  chromatic  play  of  tbita 
is  very  beautiful,  in  ^itttalile  pluct^i  luid  under  proper  circnm- 
stancQL  It  ia  out  of  pkce  when  ieeu  in  the  human  liutr; 
yet  I  cotUJ  ^leciiy  the  mouKtiti-lit;  and  whittkers  of  ciertain  uld 
gentlemen  known  to  ue,  whvivou  tliat  silvery  sjileodour  aad 
tfaoae  dove>like  tiuts  may  be  seen  in  much  pcrfectioa. 

Accordingly,  nutwitiislnnding  the  convenience  t^  its  a]> 
plication,  solutions  of  silver  cannot  be  reronuneoded  as  hair- 
<lye.i,  anil  rousequenlly  they  have  much  gone  oat  of  vogue. 
A  hair-dye,  to  be  as  guud  as  it  can  be»  should  have  the  pro- 
perty of  dveiog  the  hair  alone,  leaving  the  skin  nntnocbed. 
This  can  be  accomplished  by  the  use  of  some  ono  amoiqpt 
many  metalUc  aolutiotia,  and  the  rationale  is  explicable  on 
grounds  ol'  phj-siological  cliemistrj-.  Fu'st,  it  is  needful  tn 
slate  that  nearly  all  tlie  ordinary'  or  caldgenoua  metals  when 
disacdved  yield  solutions  Uiat  are  blackened  by  the  contact 
of  sulphuretted  hydrogen  gas,  a  compound  liokling  sulphur. 
Secondly,  it  is  needful  to  state  that  the  elemcait  sulphur  is  a 
coBstitueDt  of  h-iir,  which  continually  eWvea,  but  more  espe- 
cially during  sleep,  the  goa  in  ijueation.  We  now  begin  to 
perceive  what  must  come  to  pass  if  wc  moisten  hair  with  the 
solution  of  one  of  the  metals  capable  of  blackening  ouder  Urn. , 


TUB  SKIN  ASJ>  HAIR. 


SS 


touch  of  Rntphnrcttect  hydroj^n  gas.  The  solution,  having 
ftom]  ita  WSJ  into  each  tiJament  of  hsir  l>y  abiarption,  there 
Rmuns;  and  mbseqacntly,  the  ga^  during  evolution  coming 
into  oofrtoct  witli  it,  chanji^  cf  colour  to  darkness  rosolts. 
Long  befoire  the  theory  of  this  action  was 'understood,  Icadon 
om^  Imd  »c<iuin:d  a  CL-l«brity  lor  tho  chang«  of  colour  they 
cCected  on  rud  hiiir  after  continuous  use.  It  !a  not  that  thv 
stain  iif  aliraded  leud  is  so  black,  it  is  more  lustronaly  metallic. 
But  for  the  hydrnsulphuric  add  gas  evolved — sul{ihuretli>() 
fayiltuRira — tim  umi  of  Ivadvn  combs  would  not  be  vtKcicnt. 
Tlw  e3q>laniitKin  of  their  ntifity  has  aln^ady  been  set  forth. 
Iirat,  the  Mnall  particles  of  abraded  lead — iJie  actual  \vad 
Muii~coniini;  into  contact  with  certain  acids  present  natu- 
TtBf  amidst  tho  Imir-lilamcnts,  is  difsotvcd.  Being  difsolvcd 
it  ■  soon  absorbed,  when  the  sulphoretted  hydrogen  taking 
effect  prwlocea  bUckness.  The  change  efFeeted  by  a  leaden 
eniib,  liovrever,  !s  v«rv  slow,  the  opt- ration  neediiig  tn  be  pcr- 
firaned  again  and  again  before  any  result  is  apparent.  Hence 
m  process  of  time  a  reaclier  mode  of  operation  was  devised, 
hsring  reference  to  the  same  tJieory.  It  was  found  that  a 
mixture  of  litharge,  or  ositle  of  tead,  an<l  lime,  nmdo  into  a 
p.-isti>  with  water,  fiumislied  a  convenient  means  of  cifcctiitg 
tk«  dyeing  rapidly.  It  was  seen  that  if  hair  wvrc  duuhod 
■ilh  tfae  poale  over^night,  and  secured  in  an  oilakiii  bag  to 
Rtaiu  llie  blackening  gas,  then  next  morning,  on  bmslung 
xnty  tlie  powder  and  pomading,  the  hair  woidd  \x  found  to 
Iv  black,  t  am  told  that  tho  discovery  of  this  mmlv  of  tivat> 
ONmt  was  made  by  itonw  British  military  liorsc^tlortur,  who»e 
Banc  baa  been  lost  in  the  cHlux  of  time.  Tliix  is  h  P'ty, 
ffcing  that  tke  discoveir  a  inf^iious,  and  d<»^s  liim  credit. 

I  ura  inibrtnfd  thiit  inany  of  thi;  liorsen  on  which  oar 
baaehold  tnwpo  arc  nn>iititcd,  iu>tvrit}iMiin<liiig  the  imnincu- 
We  beauty  of  their  hwlroua  black  coats,  are  veiy  prone  to 
lavB  toib  of  lc»  miim]w>cbnblv  jeL  Wherefbre  again,  I  am 
tiAt,  the  practice  still  prevails  of  ihiulHRg  these  defectire  tails 
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witli  tlic  lead  pusto  above  described,  and  Uien  enrelopliig 
tliL-in — not  in  oil.-Ucin  bugs,  but  in  green  <abbago-lcavc». 
Wlietbw  n])[iliud  to  skbi  of  horse,  or  man  or  woman,  any 
lead  ooiiijiouiid  i.t  iibjiM^tiimnble  bucausi-  of  its  [misouoas  tia- 
tiiro;  objectionable  in  the  highest  degree,  however,  in  pro- 
{lortton  as  the  seat  of  its  application  is  nearer  to  tlie  br^'n. 
When  tliis  lejid  hlaekening  lias  been  produced,  by  whatever 
modiJiaitiou  of  the  process,  what  are  its  iidvniitaj^M  and  what 
its  dcfvctj!,  to  pronounce  in  an  artistic  scnw?  Tb«y  are 
many.  The  btuckiieas  is  not  of  that  ."pccial  tint  whicli  he- 
longs  to  any  naturally  black  hair.  It  is  u  heavy,  har.ih  sortof 
blackness,  neither  begetting  reminiscences  of  the  ]iaat,  nor  hap-' 
tnonising  with  the  iikiti-tiiits  evolved  by  age.  The  result  ia  a 
violation  of  natuix",  hateful  and  odious  The  org  celare  arUm, 
that  glorious  canon,  not  being  within  the  artist's  reach,  he  has 
mUsed  it.  What  he  has  accomplished  leaves  the  poor  candidate 
for  youthful  appearance  a  mere  disguised  old  man  or  woman : 
a  plicnomeiiou  to  be  stared  at,  a  butt  to  bo  laughed  at. 

If  the  problem  of  dyeing  hair  black  involves  the  simplest 
case,  and  if  its  accompli»limeut  be  so  difficult,  what  have  we 
to  say  about  brown  and  chestnut  in  all  their  deUcatc  varietieat 
Only  that  the  task  is  more  difficult  still,  the  result  more  in- 
complete. To  the  visual  appreciation  of  such  people  as  are 
content  with  a  sort  of  smothered  black  as  the  sufficient  rcpro- 
senlation  of  browns  ui  all  their  varieties,  the  eflfcct  of  onli- 
nar%'  lea<l  <lyes  used  in  a  particultu-  manner  may  suffice.  We 
gvnenilly  find  it  x)tecificd  in  the  dirt^'ctions  for  using  black 
liair-dyeH  tliat  they  way  be  caused  to  impart  a  brown  tint 
by  a  little  mo<Ii6cation  of  practice.  Thus  in  n-specl  to  the 
wilinan,-  paste  of  litharge,  lime  and  water;  if  instead  of 
water,  milk  be  used,  the  ordinaiy  fulness  of  the  chemical 
effect  is  smotliered,  and  there  doea  not  result  full  blocknev. 
The  Imir-art.i.sts  call  it  brown,  and  it  passes  fur  brown ;  but 
I  pity  the  chromatic  eyesight  of  anybody  who  is  content  to 
call  it  brown.    It  is  simply  a  fusty  black,  aeithor  more  nor 
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tuffi ;  calling  up  reminiscences  of  a  grandiDamma's  black-silk 
dress  treasured  from  her  girlhood;  or  a  black-ulk  dress  of 
more  modem  origin  that  bos  come  aiToiu  the  ^leit  on  the  back 
of  a  deck-passenger. 

Lead  is  not  tlie  only  metal  that  has  this  function  of 
turning  black  when  dissolved  and  brought  into  coulnct  with 
sulphuretted  hydrogen.     Bismuth  preparations  are  affected 
vitb  a  similar  change,  tlioiigii  the  tint  of  blackness  sUghtly 
differs.     Gold  is  in  the  same  category,  and  indeed  moat  of  the 
ordinary  roetala.     Four,  however,  are  exceptional,  and  one  of 
them  is  iron;  yet  the  belief  that  iron  actually  imparts  dark 
cok>nring-matter  to  certain  tints  of  hair  as  a  natural  con- 
ttittieot  has  suggested  tlie  use  of  iron-salts  In  the  process  of 
artificial  dyeing.     Tbey  can  be  so  used,  hat  not  alone.    Some 
second  soUition   ma-tt  b«  emplowil  by  way  of  mordant   to 
dex'elop  and  fix  the  colour.    The  Tiu'ks  use  pyrogallic  acid  to 
this  end,  as  I  iiavc  already  aimounccd  ;  common  gallic  acid 
would  not  yii'W  black  irf"  Mich  iniimiiaichablc  colour.     British 
aod  other  wot  Europt-an  hair-ilyer*.  when  they  avail  thcm- 
idvo  of  iron  jtolutloiis  for  dyeing  hair,  employ  munlly  neither 
gaUic  nor  pyrogallic  acid.     They  use  for  this  pur|iose  a  solu- 
tion of  hydrosulphate  of  ammonia,  which  will  blacken  iron 
aolntion)!,  thoagh  tmcombined  hydrosulphuric  acid  will  not. 
I  am  not  aware  that  iron  dye  thus  mordanted  is  used  for  any 
awrc  extensive  purpose  than  for  the  dwing  of  whiskers  and 
IDDU»taches,  or,  at  the  most,  hvards.     The  abominable  odour 
«f  hydrosulpliate  of  ammonia — compounded  of  the  smell  of 
putrid  eggs  with  hartshorn — would,  i  should  think,  make  the 
ufipltcation  of  this  sort  of  dye  to  u  full  hi^sui  of  hair  intoler^ 
abK> ;  and  a  follow  who  couhl  coniplucciitly  (i|>ply  this  hateful 
thing  to  his  moostarho  must  bo  strong  of  stomach,  and  not 
over  delicate  as  to  the  sense  of  smt'll. 

To  all  hair-dj-cs  one  general  remark  appliw,  and  it  is 
the  following :  if  lti«  illusion  of  the  change  of  colour  eHectcd 
by  them  Is  to  last,  the  dyeing  piu»t  be  gon«  through  con- 


liniinuiily.  Dftv  br  day  taid,  still  more,  night  hy  night,  tte 
hair  grows.  The  mot  of  yestenlay  b  th«  ston  of  to-d^^ 
Mid  wliat  n-s.4  nnclcrj^und — to  ose  a  mrtaphcr — could  not 
liave  coRie  iiiider  thi^  dvcing  iafluence.  No  failoif  of  the 
hair-dyeiDg  art  looks  tnorv  ridiculous  than  that  resulting  in 
8  particoloared  effect — the  body  and  tips  of  one  colour,  tho 
kwer  part  of^the  stem  another.  I'vofdv  before  conimitting 
themselves  to  the  practice  of  hair-dwing  should  wtiH  eon* 
aider  this.  Let  them  remember  that  it  mart  be  a  ]>rectiw!, 
not  a  casualty,  or  else  the  deception  will  stand  irwaled; 
let  them  bear  in  mind  aim  the  preeept,  that  in  t\uf  affair 
leaving  off  is  worse  than  Kenning. 

It  needx  n  gMod  deal  of  ntond  courage  to  bc^n  to  grn*' 
a  beani.  Notliiiifi;  ean  wtOl  louk  more  diMrptitHblc  than  a 
beard  two  days  *d<l,  e\eept  perhaps  it  be  a  l>earfl  nf  tbrei! 
dam  It  takes  a  week  l)efore  the  scope  and  design  of  nliot 
the  fellow  is  about  becomes  apparent,  and  even  tlien  he  feeU 
niicomfortablc  to  himself  and  all  abotit  him.  The  bent  and 
genim  of  n  man's  character  may  be  divined  by  obseninp  the 
manner  in  wliioh  lie  Ix^ins  to  grow  a  heard,  having  remlved 
to  do  »o.  One  man  will  ctdti^'ate  the  stubble  cxcreBoenee  all 
tn-ev  each  n|>pc«nted  wjnare  inch,  safTering  ivsolutely  taunix 
and  giboM :  ttie  mtiu  tibi  tmi*cia  ncd.  I  like  that  mau :  he 
is  an  lionoat  man.  With  my  pnrse  I  would  imsl  that  man — 
my  wife,  my  dauglit«r.  To  anch  a  man  I  ineline  at  once : 
he  is  my  betiu  itlial.  He  would  tell  me  my  faults  at.  onn^ 
and  not  conceal  them,  making  mu  morally  wonte,  thinking 
to  please  mo.  Another  man,  having  eonclu<led  to  grow  a 
beard,  wiU  go  siirrvjititiouNly  to  work,  encroaching  a  little 
day  by  day,  tliinking  you  will  never  di^eoier  it.  Accursed 
be  tliat  ba.se  individual — carfmne  noUinJvf  !  Kvcn  so  would 
bo  encroach  on  my  landmarks,  my  pnnw,  my  family  peace. 
He  would  rob  a  cnnnn— bird  of  liis  sugar — titc  trope*  is  not 
mine — he  woidd  gnih-up  his  grandmamma  to  malw  bnife- 
bandlce  oat  of  her  l<;!^bones. 
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IF  H  be  a  toJeiim  And  a  smous  tiling  to  grvmr  a  bcwdf 
by  faow  much  more  n  volcmn  and  bpHous  thmg  to  djc  a 
,  or  a  bend  of  hair  for  a  clinuuc  1  It  conK-s  at  onci-,  tn' 
*t  no«t  in  a  night,  lh«  portcDtous  rhiuigo  of  colonr.  White, 
or  carmtv,  or  foxy,  m  iha  cbm;  may  Ik:^  you  con«:  under  die 
npenUioD  of  art;  tlieti,  ln-y  jirewto!  out  ynii  pi  folly  meta- 
morphosed. Howf\'er  I  may  rvjiniliat*:  the  net  ititelf,  tlie 
deed,  the  thing,  I  mort  nee<iit  ndmtn;  the  )iromj>tirig  crmrage 
of  it.  Talk  of  xui<riile — liniiprij^  mie's  self,  drowTunj;  one's 
■el^  potsooing  one's  self,  in-  cutting  onus  throat,  the  supreme 
■oment  is  all  in  all;  the  deed  is  done,  nnd  your  frivnds 
ilnulder,  but  yourself  are  out  of  it.  Bat  to  dye  one's  hair, 
ml  live  t   To  stand  the  gibes  and  staring,  the  chaff  and  inno- 

i^aadoes  and  aUoaions  and  <|uefltioning,  ttiat  indeed  u  courage  I 

This  is  a  digreasion;  we  come  hade  again  to  capillaiy 

Ktioa.     Lifft  is  short  and  art  18  long;  the  triumph  of 

""laiT-dyeing  ha*  Ueen  reticrvvd  for  modem  time  to  achieve,  and 
the  latter  part  of  this  tJtesis  to  chronicle.  The  dyeing  uf 
hur  black  or  hrown — snch  as  it  is— I  call  mere  child's  play ; 
to  impart  the  fashionahle  g«»Iden  glow  b  a  modem  trinmpli. 
This  achievement  resoh-es  iti^elf  into  one  of  two  aucK.  Either 
the  hair  to  be  dyed  is  naturally  red,  ooaxabic  }nU>  golden, 
or  h  is  actually  and  anmistakably  tlark.  Li  t)i«  latter  caw 
pt«Uminary  bleaching  will  bo  needed,  in  tiii.-  fonn^r  not.  Of 
red  hair  there  are  various  tints;  the  dc-iigitiitinnti  cherry, 
CBTTMy,  scorched,  and  foxy,  will  mo«tly  coiupriite  tlipin.  The 
tvo  former  an  colours  that  gt-iK-ntlly  go  together  with  a  rich 
animal  growth;  they  arc  acoompnnici]  with  an  exiihcrance 
of  gioss,  and,  I  think,  an  cxulx-raucu  of  tvnijior.  Tim  tvn> 
latter  aeem  as  though  they  had  groum  on  poor  soil ;  they 
want  iostre,  surface,  finish,  hot-prt^'Msing ;  tiwy  are  pour  and 
■iea|;re,  BOggcstive  of  flocks  of  ditig\-  onkurii  untwisted  from 
npea  by  convict  hands.  Out  "f  each  and  ail  of  such  raw 
materials,  then,  it  wcrv  idle  to  oxjicct  the  same  liiial  amount 
of  artistic  golden  boaat>'. 


To  aadcntontl  tlie  principlts  wliereon  the  imparting  uC 
tilts  fuhionablc  golOen  tint  to  hnir  a  founded,  it  ia  necesMU^ 
to  revert  to  the  ctieinintry  irT  I'-nlri^itouA  metals.  Most  of  the 
metals  in  thix  cati-^n-,  ok  I  liuve  ulreadj  announced,  when  in 
solntion  yield  a  l>Uu;k  tint  by  the  miction  of  hydroeulplioric 
•cid  (fulphurvttcd  hydrof^i),  and  Mill  a  few  others  by  liydro- 
iiulpliat).^  of  ammonia,  iron  being  ainongat  the  number  of  the 
latter.  Two  metals  of  thix  dasit,  however,  ,vield  a  golden- 
yellow  colour  under  similar  treatment ;  and  this  brings  um  to 
the  point  to  which  we  liavc  been  tending.  The  metaU  in 
que.<(tion  are  arsenic  and  cadmium;  wherefore  it  should  fwUow 
from  application  of  tike  princij>lcs  already  expounded,  that 
whereoa  a  lead  component  applied  to  the  hair  under  condi> 
tions  indicated  should  cause  blackness,  an  ai^nicul  or  cwl* 
mium  compound  should  produce  yellowness.  Now,  cadmium 
is,  so  lar  as  a  metal  can  he.  Innocuous;  the  character  of 
arM-nic  we  all  know.  It  has  the  e^il  repute  of  In-iiig  a  violent 
poison,  and  that  cliamctcr  it  merits.  To  exagjjcrate  the  poi- 
sonous danger  of  arsenic,  whclhci*  takeu  internally,  or  applied 
to  the  skin,  or  its  fumes  breathed,  would  be  difficulL  Yet, 
terrible  to  slate,  solutions  of  tliis  awful  poison  are  slopped 
u|>on  lailieii'  beads  when  the  cherished  golden  tint  of  hair  is 
aimed  at;  iiiul,  worw  still,  sold  to  laflies  for  private  domestic 
uae.  Bocklessness  could  not  well  fartlier  go,  e%-en  in  the 
behests  of  fashion.  Many  cases  of  poisoning  have  alieaify 
occurred  from  this  cause,  the  origin  iniHus|iccted.  Wbat 
appears  to  me  strange  is,  tliat  cadmium  com|>ouiidj>,  thougli 
comparatively  harmless  and  yielding  a  tint  tianlly  less  aureate 
tiuu)  tlioso  evolved  by  arsenic,  have  not  commonly,  if  at  all, 
been  employed  as  bair-dycs.  The  Iheoiy  of  tliis  procewt  of 
dyeing  is  identical  with  tJiat  already  described  under  the  head 
of  dy<nng  black  hy  lead  compounds.  The  Rilphuretti^d  hy- 
drc^n  e^-olverl  rearts  ujion  urwnic  and  cadmium,  priKluring 
yellow,  whcreiiA  it  nouhl  have  evolved  black  w  ith  a  lend  eon>- 
ponnd;  in  this  is  all  the  difference.    Evidently  this  process  ia 
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iiwpldicablc  to  hair  nstumtly  dark  until  anme  preluniiiuy 
bleochiD^  hus  been  adopted.  Scleral  fluids  Iiave  the  property 
of  bkachinfT  bair.  Alkaline  solutions  bleach  it  to  a  certain 
extent ;  solntioa  of  chlorine,  and  the  so-called  chlorides  of 
KMJa  iin<l  of  limv,  morv  dTcctuiilly.  S'jiution  of  salpburous 
acid  will  al»o  blvsch  batr;  »o  will  solutions  of  bisulphite  of 
maf^eBia  and  of  lime;  ]NMx>xidv  of  hydrogen  hta  acquired 
great  celebrity  under  niiiny  imugiiuttirc  names.  Wiiatcwr 
prooesii  be  had  rewmrse  to,  the  !iiib^ci|iii.!nt  operation  of  j-ellow- 
ttnting  ia  prosecuted  a.<t  alrt-ady  iiot  forth. 

Ct^per  aoludoiis  are  Rometimes  used  for  imparting  a  tint 
to  fair  hair  not  verj'  aolike  a  tint  sometimes  seen  in  natural 
beards  and  whiskers.  To  understand  the  rationale  of  this  use, 
we  must  again  refer  to  our  chcuiUtrr.  If  a  copper  solution 
be  tested  with  a  solution  of  prussiate  of  potash  (ferrocyanide 
of  potass uin),  a  bronn  lint,  condensing  into  a  ])rvcipttate  of 
the  aame  colour  if  the  sohition  be  strong,  reaultft.  .Solutions 
of  three  otiier  nietabt — viz.  titanium,  uranium,  and  niolylidc- 
Dum — ^yield  a  similar  tint  under  similar  tieatraent ;  but  I  am 
not  aware  rhat  either  metal  of  the  gronp  save  copi*or  has  been 
ever  employed  aa  the  basis  of  a  hair-dye.  Our  ideal  labora- 
tory experiments  have  shown  that  thu  mordant,  or  second 
application,  must  bo  solution  of  prussiatc  of  jwtash.  Hair 
tDoislened  with  Eulpliate-<)f-rop)H'r  .toliition  fir»t,  ami  prussiate- 
(if-potaah  solution  to  follow  iinincduttcly,  tunis  brown ;  as  to 
the  precise  tint  of  brown  evolved,  it  is  exactly  that  of  old 
Spaoish  mahogany.  Ih  gtutibut  luni  dUputandum:  the  pro- 
cess ia  easy :  let  those  who  like  use  it. 

For  tlic  dyeing  brown  of  small  tufts  uf  hair,  such  as 
whiskers,  mouslachioii,  and  imperials,  aolu^on  of  the  chloride 
of  gold  might  be  nsoA,  but  I  am  not  aware  that  it  ever  is  used. 
t  hxve  tried  it  exjierimentally,  and  find  the  restdt  to  Ik-  more 
ntisfactor}'  than  of  most  hair-dyus.  CIdoride  of  gold,  how- 
CTor,  Itaa  the  di.iailvaiitage  of  acting  as  a  substantive  colour. 
It  needs  no  second  appllcutioii  or  mordant,  and  it  dyes  both 
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ekin  md  hair  alike.  Treating  of  arsenical  snlntions  applied 
as  hair-dTfis,  I  allowed  it  to  be  infurrpd  thai  ther  acted  hj 
v'tTinc  of  the  natandlr  evolrwl  snlphnirttod  hydropin  alnne, 
inking  DO  MwofKl  application.  That  is,  indeed,  the  bet,  if 
pvopk*  »o  like  to  employ  thom ;  bat  artifrb*  n«ng  these  te-rrible 
thingn  have  RsiiaDy  the  sagacity  to  pmplin'  hythosulphaie  of 
ammonia  as  a  mordant,  wlierfby  the  effpct  is  sooner  pained, 
and  the  chanon  of  nlwyqitton  throtigli  (irolunged  application 
to  the  itkin  rlimiiiinhfl. 

Any  paper  on  lioir  cosmetics  would  be  imperfect  tliat 
slionld  nniit  to  specify  certiun  body  paiolA,  not  dyes  at  all,  that 
are  fre<n»-ntly  n»ed  to  impart  colonr  to  facial  hair — beards, 
moustachiofi,  and  wliinkcrs.  These  things  are  cntde  and  nn- 
phihieoiihica] ;  the}'  luirdly  merit  our  rc^rd.  Any  possible 
powder  may  lie  .miiifjli-d  with  grtiiji'^  and  applied  to  the  Inur 
thi«  wiiy — n«!>iiiiig-i»hie,  were  the  a:<pirant  so  min<!ed,  iff 
chimney— soot,  or  l>Uick-li^i!,  or  brickdust.  There  is  acUinUy 
no  limit  to  tbw  sort  uf  a[>|iIiciit!oii.  Titc  individiial's  tajitc  n 
all  in  all.  The  rejicrt'n'y  is  large;  lie  may  please  himself; 
and  he  had  better  please  himself,  for  that  will  comprise  the 
RHtn-total  of  ad  the  phiasun;  his  art  is  calctiliited  to  beget. 

And  tlmn  do  wc  coiiclnde  the  subject  of  hairJj-os.  It  is 
a  silly  practice,  and  withal  prvjudiciul.  Even  the  most  tnn<v 
cent  applications  known  to  this  end  do  some  Imnn,  and  the 
use  of  areenienl  luiir-dyi^  in  too  tttrrible  to  think  abont.  Better 
mnain  tu<  wtr  niv  than  have  recourse  to  tlieso  stujiid  disfiijiire- 
ments.  in  n»i>cct  to  the  modem  whim  of  im{Mirting  golden 
hue*  to  the  brown  hair  of  brunettes,  it  is  strongly  to  be  ad- 
visod  that  ihe  bnmette  pay  regard  to  the  nnitka:  let  her  get 
into  II  cbUiriiii-  bath,  and  bleach  her  skin  to  match,  hy  all 
meaiiK.  If  u  negm  can  be  bleached,*  then  a  bninctte  il  jirrtion. 
It  wonid  be  ]iui)fui;  bat  what  lady  heeds  pain  inflicted  at 
the  beck  of  fashion  * 

*  \  ilood  ncsro  ran  Mully  In  blmolued  lijr  immenioQ  in  chloniio  aolo- 
llon ;  the  prootM  wonld  kill  k  Urine  OO"- 


THE  TEETH. 

CmuSATliiN*,  wliatQTCr  ita  defects,  is  qsuaHt  condacirc 
to  beaaty :  but  iii  re«)>ect  to  human  teeth  there  w  a  mariicd 
aeration.  Hw  ufjliest  Hnvg^;  rncea — the  Bnall-  mad  suake- 
*ui  caterpiUar-eating  Auxtralkii  sava}^,  the  iDsn-caling  Now 
Zeulander  of  a  put  generation,  tlic  Fojee  cannibals  of  to-day, 
ihc  E^niiitaux,  tl»e  Catmnrk,  whatever  the  savage  or  Iialf- 
angv  race  we  may  cliooHe  for  illuatraticni — have  finer  tt^-etfa 
tium  have  human  heingii  Rnraed  in  laxnrv,  fed  deiicalejy, 
nwnrnrlably  clad  and  lioufled.  The  fact  is  plain  to  sight,  hut 
tlw  explanation  varies.  To  say — aa  many  are  conh-tit  witli 
Baying — thai  tlie  dotc^rinrated  teeth  of  ciiiliucd  races  are  ro- 
famblc  to  the  itnbils  of  civilised  life  is,  in  point  of  fart,  to 
Kade  exjdanatjon ;  tln^  i]a«»tion  l>uing,  what  an  the  habita  and 
on^es  of  civilisfd  iifv  in  tvcth  fo  cletrimcntal  i 

Sitme  liulit  1(1  tlw  hvlki'  that  .tugar  ih  tin?  i-jhijil — an  opinion 
lcanceh-«  to  h«  antcuaUe,its  in  the  K.-i)tivl  will  more  apiH-ar; 
others  vrouki  n^fi-i-  to  vinegar  th<-  tei'th-det^irinrntiiin  of  civiKaed 
buianiity— a  verdict  irreeoncthdih!  with  lli<-  stibiiictiart-  part 
fldSBed  by  vinegar  amongst  tin-  n>R)'titiif  nl"  <>f  human  fond. 
1  beJie*«  tliat,  miirt?  than  to  any  ot3ier  pauwi,  the  inferiority 
of  terth  in  dviliw^l  in  thoM!  of  savngv  life,  is  referable  to  the 
wiUowing  of  hot  fcxKl  and  drink;  often  in  mpiil  alterniition 
•ith  col<l,  lie  iiuit  an  it  may,  fiiittm'  "f  ti^-tli  nneni-i  »  part 
tfthe  price  civiliiieil  hnmauit)-  most  pay  for  tltc  boom  wf 
driltsation ;  hem-e  the  dtiv  ecoiiinny  of  teeth  becomes  of  high 
{■IMirtance,  wlictber  as  a  mutter  of  tx-auty  or  of  ntility. 
ChDdhood  [Mtst,  a  natural  tooth  liKtt  in  iiKiiidiy  lust  for  ever. 

The  caitea  in  vhieh  a  tlurd  ttet  of  loeth  linvi>  tioen  pnv 
ihioed  are  ao  extremely  rare,  that  the  event  is  looked  npon, 
wien  ocewrring,  oa  one  of  Nature's  frt-jUcs.  The  loss  of  t«eth 
)m»  more  liian  n  local  meaning:  it  is  a  «igii  in  it'U.rir  of 
lowcnd  vitality,  and  is  a  rause  of  further  eonsticutiunal  defect. 
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In  the  negro  slave-market  sonndness  of  teeth  is  reliod  apoa 
aa  a  sign  of  sound  hcaltli  and  general  bodily  competcucc^ 
'  He  who  h.-ui  lost  a  tooth,'  wrote  Ilaller, '  may  considor  that 
li«  has  be^i  to  di<.>,  and  already  taken  posaeesioa  of  the  ned 
world  with  pari  of  his  body.' 

Although  the  Iceth-ccoiiomy  of  human  beings  is  that  which 
e^pocialiy  concerns  us  hen?,  etitl,  comparative  examination  of 
the  tvi-th  of  diSorout  animals  has  so  muclt  of  int<^'rvst  that 
ono  ought  not  to  pass  it  by.  As  a  general  rule,  all  anlmaU 
of  the  mammalia  class  have  teeth.  To  this,  howorcr,  then 
are  sumt-  t>xccptions ;  tbu^  the  northern  or  whnlebono  whale 
is  derad  of  tcutli,  tliough  the  warm-«ca  qK-rm-whalc  has 
treniiMidous  fang:<,  as  those  whom  he  has  attacked  ia  his  fiiiy 
could  attest.  All  thv  anl-«4lcr  tribe,  again,  an-  devoid  of 
teetli;  appendages  that  would  be  useless  to  tlie.<e  animals; 
even  in  tlie  way,  the  Iiabits  of  their  life  rv^ardvtt.  A  few 
ivmaining  exceptions  might  be  cited,  were  one  to  run  the 
animated  kingdom  through ;  the  rule  bein^  as  comnmn  expfr 
ricnce  niakea  known,  thai  mammaUan  animals  tat:  all  teetli- 
pmvided.  Not  all,  however,  with  teeth  on  the  same  pattcni 
and  principle.  Among  mammals  the  elephant  is  moitt  peco- 
liar  fur  the  mode  of  teeth  fonnatitjn  and  development,  AI>ont 
tlie  tnsks  of  an  elephant  little  need  be  WTilton;  tbey  are 
simply  long  and  large  teeth,  which  grow  pn;lty  much  after 
tliv  tnanncr  of  other  teeth.  It  is  tlie  short  or  grinding- 
teeth  of  au  elephant  that  are  the  most  peculiar;  they  an?  de- 
velo{>cd  in  a  sort  of  bony  trench,  and  in  growth  continually 
move  funvarils, 

Tlie  teeth  of  rodent  animals  are,  again,  peculiar.  Thus, 
for  example,  if  the  tcolli  of  a  rat  be  examined,  they  will  be 
found  to  tennitiale  each  in  a  cutting,  chisel-like  edge;  and 
the  arruiigt-meiil  of  ]>url3  is  such  that,  gnaw  as  much  m 
the  creaiiire  will  or  must,  the  sbnqmess  of  these  ohisiel- 
edgcs  can  ne\-er  be  lesiened.  Tlie  n-sult  comes  to  pass  in 
this  way :  the  outside  surface  of  the  tooth  of  a  rat  contains 
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llie  Iianl«it  materiitls;  whercfon^^  it  foIlowM  that  the  inner 
poRmi  of  each  tooth  is  soonu&t  to  wrar  nway.  (Voin  thiti 
mwigement,  mid  dnc  to  th«  u)>cration  of  thi»  causo,  it  follows 
that  tlic  outer  cru»t  of  oiich  of  a  rat's  front-tooth  will  vxtciid 
in  length,  and  form  a  cattiog  edge,  la  ordi-r  to  make  tJii« 
vruif^inncnt  effective  in  rodent  animub,  the  lon;i;itndi»al 
gtovrtii  of  thcw  cliisel-teeth  is  wry  rapid;  so  rapid  tliat 
if  an  opposite  comMponding  tooth  be  dran-n,  whereby  no 
bearin^^int  slinll  Iw  left,  the  unopposed  lootli  will  continue 
growing  circularly  until,  curling  rounil,  its  farther  devefop- 
■wnt  is  iitopjHKl  by  pressure  of  tlu'  animal's  own  Nkull.  A 
pnparatjon  illuslratite  of  this  inny  Iw  seen  in  tlie  Museum  of 
the  Royal  ('oliege  of  Surp-ous. 

Tectli,  n-g»rded  as  to  material,  are  composed  of  a  hard 
outer  covering  known  a*  eiiamel,  and  an  inner  jwrtion  of  solY, 
bone  furnished  vntii  ner\'ous  branches;  as  in  tootliadie  wc 
&0OTer.  Chemically,  tuotli- enamel  is  remarkable  in  the  cir- 
omrtance  of  il^  hoUling  a  considerable  jiortion  of  iluoride  of 
otciom,  the  material  of  fluor,  or  Derbyshire'  spar,  in  point  of 
bet.  The  full  contplemcnt  of  human  teeth  is  ihirty-ttvo, 
four  of  which,  however,  coming  late,  are  called  wiadom-teetli. 
Everrbody  who  is  of  suitable  age  remembers  that,  when  a 
chnd,  his  first  teeth  fell  out,  these  ha^-ing  been  the  first  set, 
or  milk-teeth. 

Tlie  coming  of  the  millt-teetJi  belongs  to  those  oblivions 
4iyjt  of  infancy  luid  early  childhootl  which,  g^ing,  leave  no 
BOnory  belitnd.  That  order,  how(n-cr,  wa*  the  following: 
&e  milk,  or  deciduouji,  twth  were  twenty  in  numl>er,  and 
tbey  maile  tiieir  ap|)earaiiC(-  thus :  first  came  tlie  four  central 
BcistH^  about  the  xcventli  month  after  birth,  but  occaaiouaJly 
«rlier  or  Uter,  lho«u  of  the  lower  jaw  appearing  first ;  next 
k  order  come  tlie  Iat<'nd  incisors,  the  lower  jaw  again  having 
pecedetioe.  Tluwe  teeth  usually  uppt.'au-  between  the  seventh 
aod  tentli  month.  Then  tliere  was  a  »liort  period  of  I'esl, 
after  which  the  front  molars  nune  forth  soon  aAer  the  twelfth 
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month ;  theae  were  followed  by  the  canines,  wlikh  appeared 
between  the  fourteenth  and  twentiedi  months.  The  poeterior 
molan  were  the  bat,  and  being  the  matt  micertaiit  aa  to  tinte, 
one  cannot  npecify  when  titer  came  for  sut  particular  indi- 
viffual,  mty  any  time  between  the  eighteenth  and  thir^-aixtb 
mnnth*. 

Tlie  seoond  dentition  consists  in  the  replacement  of  the 
dDciiluoas,  or  milk,  teeth  by  the  second  or  permanent  set.  It 
lunaUy  oommences  abont  the  seventh  or  eij^tb  year.  The 
gaaoB  of  the  now  teetli,  however,  are  prepared ;  ready,  aad 
waiting,  n  long  time  before  this.  Tbe  nwldle  iiiditors  arc 
first  slK-d  luiil  renewed;  then  tlie  lateral  inctson.  Next  ara 
shed  the  anttirior  or  mili:  molars,  to  be  replaced  by  the  anterior 
Inrospid.  Abont  a  j'ear  afterwards  the  posterior  milk  molan 
fall  ont,  being  replim-d  by  other  bicnapida.  The  caninest  oiv 
the  last  of  the  milk-teeth  to  be  exchanged.  Next  y«ar  tlie 
aeeond  pair  of  tme  mulars  will  appear :  but  the  third  pair,  or 
deulet  sapimlice — otherwise  wisdom-teeth — may  oome  at  any 
snhaetiuent  period. 

It  ha.t  Uwn  already  ntated  that^  in  exooptiunal  cases,  a 
third  set  of  tevtfa  luis  b««n  known  to  com«^  Looking  over 
the  records  "f  extreme  old  iij?:'.  it  will  be  remarked  tliat  any 
oonsiderabic  mtennton  of  Itfr  btrymil  ninety  has  of^en  been 
accompanied  by  the  growlli  of  inu-  i>r  iiiDre  c»f  a  third  set  of 
teeth.  A  remivrkuble  instance  nf  this  I  find  nairalvd  by  Or. 
Slare,  tn  a  book  written  by  him  tn  advocacy  nf  a  niechariue 
diet,  nnd  publlihed  in  1715.  Most  of  u.t  are  aware  that 
amongst  certain  jteaplc  sugar  has  tlie  evil  repulo  of  destroy- 
ing die  teeth  of  jienton.-t  much  ndiitcled  to  its  use,  unjiLttIv, 
I  believe,  and  have  already  recorded.  I  am  not  awaiw 
tbat  the  imputatioa  rests  on  any  firmer  basis  than  titafi  of 
the  economical  spirit  <^  thrifty  hou«uk«epers.  In  the  atriy 
days  of  sugar  the  teetlt^leMtroyin^  pn'jadico  against  HUf^ 
WHS  mneh  stronger  than  now.  As  an  aid  towaids  coiifuling 
tbat  prcjndiec.  Dr.  S\are — tbe  great  sugarHutrocate  of  lliu  hist 
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Centary — publiabal  the  cose  of  Mr.  Malory,  ttis  gmndfiitber 
tho  motlmr'^  side     Thu  vuiy  oM  geutlotiuLD  W,  l»»tifies 
ductur,  ail  activu,  but  sober  and  temperate  life:   luvetl 
buatin^  »  gun,  and  a  hawk ;  wax  very  regular  in  Iiiit  eattoj; 
tad  dfinking;  did  muku  tbixw  mt-aLi  a  Any,  but  <lul  only  eat 
fleah  at  diunur;  drank  evvry  mumitig  ucar  a  pitit  uf  good  aoA. 
ak;  tlicit  walked  in  \vs  ordianl  as  moiiy  turiM  a-i  ilid  make  a 
mile;  aeldcm  draiik  wiiiu,  but  whcii  he  did  'twas  canaiy:  did 
thia  in  the  eveu  of  lii>  old  iLf^<.     His  ey«^)il  wan  m  good 
that,  wlten  betiv(«it  eighty  and  uiuvly,  lit-  ctiuUi  take  up  a  ]iiii 
fom  the  grouud.     LIU  HtiKuach  never  fiuled  him  to  the  last, 
and — whitt  coaceraa  tu  moat — whua  this  »ld  gentleman  was 
[ttit  etgbty-one,  his  luui'  did  clianga  stiniewbat  dark,  and  cer- 
tain uf  hi&  teeth  cwuing  out  th«y  were  replaced  by  new  ones, 
aiid  so  did  they  continue  to  come  until  he  Wl  a  new  set  quite 
iMUuiL     He  delighieil  m  all  manner  of  aweetmeatd;  u.-<e<l  in 
tbe  naming  to  sjuiead  honey  upon  his  bread ;  at  otlier  tiuim 
texttvw  sugar  over  his  bread-and-butter.     He  loved  to  have 
aQ  bis  sauces  \ery  sweet,  espedally  his  uiuttoii,  hashed  or 
baled,  or  any  other  sort  oT  meat  that  would  liear  sauocs. 

The  utility  of  teeth  needs  no  expatiation;  yet  tliey  are  not 
in  most  cases  treated  judicioualy,  nor  with  the  respect  the 
auaaory  of  '  gone  ouce  for  o\~er  gone'  demands.  Amoogst 
the  evil  habits  most  tu  be  reprobated  is  the  u^e  of  hard  tooth- 
hnishes.  The  opinion  prevails  in  some  circles  of  injudicious 
people  that  some  latoit  virtui^  some  strengthening  power,  re- 
ads iu  the  bristles  of  a  bard  toothbrush.  A  greater  error 
llun  this  il  would  be  difficult  to  imagiue.  The  teeth,  though 
leay,  arc  organised.  They  have  lo  receive  their  due  blood- 
wpply  &om  x'easets  of  the  gums.  When,  fi-om  any  cause,  the 
Uood-napply  is  cut  o£f,  then  do, the  teeth  loosen  in  tlteir 
lockets,  decay,  and  ache.  Far  from  hardness  being  a  quality 
desinbit;,  the  bristles  of  a  toothbrush  cannot  well  l>e  too  soft. 
If  liaid,  tbey  infallibly  dennde  the  gums  after  a  time.  When 
tliu  has  come  to  pass,  decay  and  pain  are  not  far  off.     In 
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re«pcct  to  dentifricea,  tiguiti,  much  error  prorails.  They  are 
ptvtt^'  utWi)  raedianical,  ofl«ii  rliemioiil.  Some  are  com- 
potiii(l«(l  of  lianl,  gritty  in»tcrial.4,  that  wear  away  the  enamel 
uid  mechaiiically  nbratie  the  ^unis;  others  hold  chemical 
agents,  that  whiten  the  enamel-surt'aoe  of  the  teeth  indeed, 
but  at  the  jirlct!  of  destruction.  I^ug  before  any  admonitioii 
coii^-eycil  by  pain,  carle.-*  will  set  in.  The  fact  caw  only  bo 
(tetermint^l  by  examination  by  some  intelligent  dentist.  Now 
is  tlie  tinie  for  prvitervation  by  filling,  and  not  when  toothache 
has  ustabliithed  itself.  A  dentist  is  not  a  mere  cosmetic  or 
Iwflinty-iirtist,  as  he  is  too  commonly  regarded ;  he  is  a  phy- 
sicini)  who  works  by  givuig  effect  to  orJiuarj-  powers  ofcUge** 
tion  iiisteail  of  phj-aic.  The  importance  of  mastication  as  a 
preliminary  to  digestion  can  hardly  he  overstated ;  and,  of 
cou^e,  the  ]K.Tfcctiou  of  tliis  mochaDical  act  mill  be  correla- 
ti\"c  with  the  ]>erfection  of  tevtli.  The  remark  is  common 
enough  tliat  dentists  an;  not  what  they  should  he ;  not  reliable 
as  men  of  honour;  chiefly  more  intent  on  runnuig-up  long 
bills.  The  opprobrium  is  far  too  sweeping;  there  are  honour- 
able and  dishouoiirable  dentists,  as  there  are  honourable  and 
dishonourable  doctors  and  lawj'crs.  Wherever  many  opjKir- 
tuuities  for  cheating  exist,  many  provocatives  to  dishonour, 
there  some  men  will  be  found  to  take  advantage  of  them.  As 
rc^irds  dentists,  the  proposition  may  in  a  general  way  be  laid 
down,  that  the  higher-priced  men  are  in  the  end  the  cheapest. 
Tlic  work  of  such  may  ever  be  reUeil  upon  as  the  best :  and 
to  piiticnts  who  may  be  unable  to  j)ay  the  full  honorarium, 
Kucli  gi.'ntlcmen  are  ever  conaderatc. 

One  class  of  dentists  are  to  be  avoided — those  who  exhibit 
spccjuicn-cjiscs  ill  druggists'  shops,  and  put  brass-plates  on 
druggii'ts'  doors.  These  practitioners,  vaunting  themselves 
as  bemg  economical,  are  the  very  reverse;  they  are  moat 
expensive ;  and  it  could  not  well  be  otherwise,  as  they  have 
to  di\-i<le  profits  with  the  exliibiting  druggists.  In  tccth- 
ccouomy  the  principle  should  ho  estubli&hcd  of  koeping  a  tooth 
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w  lonjt  aa  it  is  useful,  bat  do  longer.  Wliun  ii  tootli  ha» 
ceased  to  be  good  for  lumttoitkin  or  for  oniitnicnt,  the  sooner 
it  is  removed  tlie  tHitter.  AVhrn  ivmuved,  tiii  lutilidal  tooth 
should  be  eatablisheil  in  it-t  i>Iuci.-.  Tlie  time  Iiaa  gone  by  kr 
aataral-artifidal  teeth  ta  liave  pivfiTiiiioe ;  and  the  consider- 
atioD  of  this  fnct  nhould  do  uwuv  with  tlir  lit-Nitiition  that  some 

0 

people  have  for  UMnjr  fiilw  tfcth,  SuuliiiK-nt  i.i  u  veiy  i>ower- 
fol  iuBuence  in  this  worltL  Reiuon  about  it  as  we  like,  scn- 
tiincnt  is  a  fcc)in^  tliat  miiKt  aii<l  will  be  respected.  But  for 
MntimeDt,  the  utilitarianiAin  of  lift'  might  attain  to  a  wider 
derdopmout.  We  might  cat  catVraeat  to  make  ficsh  and 
hlwd  J  wc  might  convert  our  dead  into  smcUing-salti;,  pms- 
siao-biue,  lucifcr-matrhcs,  skin  door-raatiii,  glovi-s,  huott>  and 
slioe*,  and  |H.-rIiaps  a  hundred  other  uaeful  products,  Senti- 
ment rvslrains  us — even  tlio  most  philosophical ;  and  the  sen- 
timont  ajjraittst  fixing  the  teeth  of  dead  humau  beiugs  in  the 
muntliM  of  Ii\'ing  ones  is  undoubtedly  potent.  ThtTe  is  now 
no  need  for  doing  this,  so  maii^v  excellent  materials  of  non- 
llURuui  origin  standing  in  aid.  Taken  all  in  all,  artiticial  tcutli 
of  hard  vtium'J  are  I'liielly  to  be  recommended,  and  those  of 
Anerican  manufacture  arc  the  very  best  known.  The  par- 
ticutar  sort  of  teeth,  however,  will  depend  a  good  deal  on  the 
diapc  of  the  (lolatc  and  the  number  to  be  set  in  a  block.  Ex- 
cellent seta  are  made  of  hippopotamus  ivoiy;  that  of  the 
tlt|ifaant  is  too  soft,  and  stains  too  rapidly,  to  ho  of  any  great 
on:  to  the  dentist.  As  a  matter  of  sentiment,  the  advantages 
•^  enamel  w  porceliun  teeth,  aa  we  may  call  thcni,  ntx-d  uo 
expatiation.  Bctng  wliolly  non-absorbent,  they  never  stain 
V  otlierwise  cliange  colour.  This  leads  up  to  an  observation 
Uil  a  precept ;  one  that  wearers  of  this  sort  of  artificial  te«th 
thonld  more  fm[ucntly  remember  than  they  do.  It  is  tliis— 
natural  teeth  are  never  white.  Kxcept  sometimes  in  carlj- 
difldltood  they  Itavc  not  the  faintest  claim  to  whiteness.  A 
miniature-painter,  or  others  having  a  discriminating  eye  for 
odour,  would  not  fail  to  discover  in  by  far  the  majority  of 


90 


COSKBTICS. 


oatunti  tcctli  tliosc'  tuingk-d  tints  of  green,  blue,  Tcliow,  &c. 
tJwt,  takiii  togvthrr,  go  to  nuikc-up  a  gtiientl  rcaalt  of  f^ntV' 
nc«  iif  some  jirvjiimikTating  shndi-.  If  this  !>«  «>  of  natnnd 
tecUi  natamlly,  Ir^'  liow  iiiLicli  more  nill  tfav  tint  of  tvcUi  be 
varied  from  wlihe  by  the  thousind  contingeodcfl  of  eaiaunA 
food  and  drink,  ofplij-sic,  and  perhaps  of  smoking  T 

A  common  failing  with  middle-aged  and  oldarlv,  iiay  too 
often  Toung,  people  is.  tluit  they  choose  artiticial  teeth  of  tlie 
most  brilliant  whiteness  they  can  find.  Koihtng  can  be  nram 
•bnird.  To  commit  this  orror  is  to  rerea)  to  any  apprabeo- 
sion  of  ordinary  acutcncss  the  secret  of  false  teeth.  Anotfav 
common  error  is  that  of  having  artificial  teelJi  more  regdar 
and  more  block-like  than  ui  over  seen  in  natuiv.  If  the  most 
regxilnr  set  of  nntunilly-grown  teeth  be  cxaminoil  a»  to  nbao- 
lutc  mecbanic.-il  c%'enne»,  thry  will  be  found  dcfiejent  in  tills 
quality,  and  still  that  very  defect  shall  conduce  to  tlie  goncnl 
result  of  beauty.  The  fact  is  certain,  though  th«  foundation 
of  it  lies  too  dee(>  for  easy  revelation — maybe  for  any — that 
some  degree  of  irregularity  of  feature  is  needed  to  awaken  in 
an  appreciative  mind  the  highest  sentiment  of  beauty.  Few 
of  us  hut  can  remember  to  have  ^evti  faces  so  wholly  reguhir, 
so  feature  by  feature  unexceptionable,  thst  the  result  fell  tame 
and  unimpressive  on  the  cj-c.  As  regards  thu  teeth,  it  will 
generally  be  found  tliat  the  moi;(  pleaving  cxprenion,  male 
and  female — ^nay,  tbc  liighv-it  typc«  of  male  and  female  feo- 
turo-ljcauty — is  comtlnted  with  aoine  ^nrt  of  irregularity  in 
the  teeth.  In  one  tile  piwcise  iirepilnrity  is,  perhaps,  that  * 
tooth  ulighlly  owrlaps;  in  another  Uie  front  teeth  are  slightly 
parted,  it  may  he.  Of  whatever  sort  the  natural  pecuiiari^' 
may  have  been,  tlie  dentist  should  be  allowed  to  follow  it  in 
hi«  copy.  Here,  too,  in  a  general  way,  tJio  remark  may  be 
uuide,  that  if  by  any  chance  a  set  of  teeth  gi\-c«  admiration 
for  lit  pure  while  tint  and  general  e\'ennexK  of  run,  when  seen 
on  a  table  or  under  a  cise,  that  set  will  not  be  satisfacttny 
when  placixl  to  do  duty,  fur  beauty  and  utility,  iu  the  month. 
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I^e^lon9  who  iiel«ct  nrtilinal  l*ctli  of  grwitcr  wliitencw 
tlian  id  ever  seen  in  imtiirc  will  rNrrhajw  be  surpriiWKl  to  leani 
nt  whiit  cotrt  of  Iroubtc  imJ  i»g«nnity  rarying  tint*  aru 
tmpuTtcd  by  the  mann(Hctur>.T  vt'  urtiticial  tedh  to  natnrally 
white  matcnnls.  Yellow  tints  arc  given  by  titanium ;  blue 
hy  pliLtinum ;  bright  biti«  by  cobalt ;  bluUh  yetfow  by  tita- 
niuin  tui>l  jilntinam  mingled.  It  wuuM  bi-  ahogethcr  too  tcch- 
oiod  to  iNurticulariae  here  the  exact  compoattion  of  min«raJ 
teeth.  The  b«t  gpcenil  ejcposilion  wfll  consist  iu  the  state- 
nent  that  they  are  raaJe-iip  of  a  material  holding  felspar, 
faonot,  clay,  occasionally  flint-ghiss — though  that  is  not  advis- 
ible — and  sihca.  They  arc  moulded  cither  in  plaster-of-paris, 
piiraas  stone,  or  metal ;  the  last  being  preferable.  They  are 
mxt  burned  in  a  fomacc  like  any  ordinary  porcelain.  8ome- 
tiiiee  whole  blocks  of  this  latter  material  are  moulded,  gums 
ibcladed ;  bat  whether  blocks  or  single  teeth,  the  prorKiut  of 
enunelUng  is  nece&sary.  It  closely  n»embles  the  enamelling 
«  ^axinf;  of  poteelain,  especially  real  porcelain,  of  which  New 
SbvKS  ia  tj'pieal,  and  it  is  conducted  in  ihe  same  manner  ta 
the  glaxing  of  porcehun,  but  more  delicately.  If  the  very 
wliitcst  natural  tooth  bu  cart-fiilly  examincx),  three  distinct 
■hades  of  tint  at  leant  will  be  uoticed  upon  it.  Fint  there  ia 
the  lint  belonging  to  the  gcnernl  body  of  the  tooth;  tlien  that 
of  the  crown,  or  bcaring-ciige,  or  xarfacc;  lastly,  of  tho  part 
nmning  into  the  gnm.  .\ll  thntc  tJireo  tinLt  mii5t  be  imi- 
latnd  and  indicatoil  by  iIk^  true  dental  nrtint.  Occasionally 
cMiR  blocks — wvvra!  teeth,  gums  ami  all — arc  made  in  one 
peco  of  this  porcelain  or  enamel  material.  In  this  case,  be> 
ndn  the  three  tint*  appertaining  to  the  Icctti  proper,  the 
roKtato  a.tpect  of  the  gnm  must  be  represented.  To  accom- 
pbh  thb  the  colouring>ntatter  used  a  gold ;  to  which  also  aru 
thietfac  lovely  red  tintii  we  admire  so  much  in  certain  pieces 

tH  Boheintait  f^a». 
'     (_>Q  the  whole,  block-teeth  arc  not  to  l>o  recommiw<le<l, 
vhateiTr  the  material  of  tl>em  may  be.    Far  toore  efficient 
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are  teetli  motmu-fl  on  cither  metal  or  rolcuiitc.  Tlic  tnvtaU 
iiMtt  fiir  this  purpoK!  aiv  ffM,  palladium,  and  somvtimcs  plati- 
num— tliv  only  objection  to  nhiuh  ]axt  in  tts  extreme  vri^i^t. 
$ilv«r,  considered  as  a  metal  for  dentistry  purpo«ea,  would  tw 
wboUj-  objectionable,  on  account  of  tlie  facility  with  which  it 
blackens  when  brought  into  contact  with  etdphur,  or  tilings 
lioliling  sulphur;  an  alloy  of  silver  and  pulUiliuni,  however, 
is^^ood.  lu  saliva  tli«reis  much  of  sulphur;  no  intousidcrablc 
amount  in  many  varieties  of  food.  ^Vmong  condimciit5,  mn^ 
tard  tocms  witJi  sulphur ;  and  perhaps,  with  tho  single  exccp* 
tion  of  salt,  no  article  of  either  food  or  comliinvut  is  wlmlly  de- 
void "f  sulphur.  From  all  this  it  follows  that  jiun-  mIvit  would 
not  servi'  tin-  ilentist's  purpose  at  all.  Occasionally  teeth  ore 
iilleii  u  irli  silver  instirad  of  guld'leaf;  concerning  which  pnu> 
ticL-  all  the  elieini;^!  can  record  is— pity  <lenlists  don't  know 
better. 

In  respect  to  gold,  whether  emjiloyed  in  mounting  dea- 
tistn,  or  for  any  othvr  constructive  purpose,  the  fact  need 
hardly  be  explained  that  the  noble  metal  is  never  use<l  pure ; 
nbsnhitely  pure  gold  ts  scarcely  more  rigid,  hanl,  and  mechani- 
cally enduring  tlian  absolutely  pore  lead.  It  ne«ds  alloy  to 
give  mechanical  hardness  and  im])art  enduram-i-.  The  gaU 
coins  of  this  realm  are  composed  of  tweiily-two  parti  gold  to 
two  parts  copper  in  twenty-four.  Hence,  in  technical  lan- 
guage they  arv  mud  to  be  twenty-two  carat^i  line.  Xo  gold 
for  dentiitry  ]>urpiL4es  should  hate  a  lower  quality  than  twenty 
Citrate;  in  other  ^vord*,  »houId  hold  more  llian  four  partu  of 
copper  or  oUier  alloy  in  the  twenty-four.  GoId-foU  for  filling 
teeth  should  be  made  of  absolutely  pure  gold;  in  focUuical 
language,  gold  of  four-and-twcnty  caratu  tine. 

Toothache  one  needs  must  touch  on.  ^NHiy  the  two  f^ 
tortureti  of  gout  and  toothache  are  m>  commonly  regarded  aa 
aihnents  alioolvcd  from  ]>ily,  I  know  not  of  my  own  know- 
ledge, and  never  found  any  one  who  did.  Toothache  has  this 
advanta^  over  gout,  tliat  it  is  always  aU«viable,  and  tliat  in 
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utanoes  withont  removing  the  tootli.  ¥<-vf,  vcrj-  (ev, 
idling  t«eth  will  resist  the  application  (>f  aconite  judidoiuly 
oscd ;  aiid  tbonj^i  aconite  lie  a  jxiison,  and  the  treatment 
sounds  poisonous,  yet  in  any  but  t)ie  moat  careless  liands  it 
nay  be  asod  to  stop  toothache  nith  impunity.  The  Iwst  mode 
of  application  is  this:  having  immei-sed  some  cotton-woo]  in 
tincture  of  aconite  poured  into  a  dish  and  set  in  a  warm 
place,  wait  until  the  tincture  lin^  evaporated  and  left  the  cot- 
ton-wool impregnated  with  xconitc  paste.  This  paste-misture 
of  cotton  and  aconite  Is  what  the  tooth  is  to  be  fiSlfd  with. 
Pain  usually  departs  in  about  ten  minutes.  It  is  not  intended 
tfaat  the  patient  shall  swallow  any  ptirt  of  this  aconite  paste  or 
Hb  products ;  but  even  if  deglutition  do  occur,  no  poisoning 
win  ensue,  the  (Quantity  of  the  aclive  principle  of  aconite  thus 
capable  of  finding  its  way  tu  the  slonmeb  being  insufficient  to 
derelop  any  bad  eonseqnences.  Thei-o  is  an  incorporation  of 
menic  and  roorpliia  slightly  more  efficacious  than  aconite  for 
afieviating  toothache ;  but  it  is  altogether  too  dangemua  lor 
iataeadc  or  private  use. 
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So  far  as  t)iv  diM-overivs  of  diemistry  have  hitberto  gone,  the 
eleniciitsry  Ijixlicft  of  ttiiTcstnal  ci'^ation,  iiud  probably  of  the 
cnlirv  univ^ntc,  urc  iio  inure  liiau  about  tiS.* 

CouKitluring  tJic  tmtucnac  divursitj  of  umterial  things  witlk- 
'm  oar  co^t«itnce,  the  «uKt«acu  of  a  f iir  grt-atu*  nuinber  of 
mutvriiit  £l»iiviilj(  voiild  iiurc  Mvuicd  probable ;  und  feelings 
of  surprise  riite  to  tlicir  cubniiiating  [>oint  when  iudividuaU 
not  versed  in  chemistry  iuv  iiifonued  that  e^en  of  the  G3  ele- 
mentary bodies  known,  Nature — somewhat  fuatasticully  a&  it 
might  seem — lios  decreed  that  nearly  two-thirds  of  the  ma- 
terials of  the  earth's  accesahle  crnsi  fibould  be  uiade  up  of 
two  elements  alone^  these  boinj^  osygeu  and  silicoD.  Nor  is 
the  surpriiie  tliud  begotten  liltely  to  be  diniinuhed  by  the  a^ 
suruiicc  that  chemical  niialvMS  ofanimal  and  vegetable  buing» 
dcmonstrutus  the  fiict,  tliat  the  inuin  elements — the  bulk  of 
their  coinpodliuii  —  are  only  four:  vix.  hydrogen,  oxygen, 
nitnjgen,  and  carbon.  Belief  in  the  immulabihty  of  chemical 
elements  may  be  regarded  as  the  axiomatic  basis  of  mfMiern 
rhemistiT,  as  distinguislied  from  ancient  and  mediaeval  al- 
chemy ;  nercrtliclcss,  witliin  the  last  quarter  of  a  century, 
some  curious  revelations  have  been  made  liial  seem  almost  at 
variance  with  the  dogma.  Of  these  a  verj-  cureorj-  notice  must 
on  this  uccasiou  snffiee ;  seeuig  that  the  scheme  and  tenden- 
aee  of  this  paper  lend  us  in  another  direction.  Perhaps  the 
best  popular  illustration  of  the  mutation  of  a^ct  and  qualities 
of  which  an  clement  may  be  susceptible  without  combination, 
is  that  afforded  by  tiic  element  phosphorus. 

*  The  Dumlwr  U  not  ciacUy  dttcmincd. 
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In  die ^var  1849, FmfcMur Sc-hruttor of  VMnn» Mtoaidieil 
Uie  cli«mical  »«ctiuii  of  thv  Bnli.-sh  Associution,  hokHng  hi 
jBwee  at  Binuiiigham,  by  tJie  subslaiin:  lie  called  'amorphous' 
cr  '  allot ropic'  pl>ospIi«)nis :  a  sul»taiice  tliat,  thougli  wholly 
iliffereDt  from  comnion  phosjihoni!)  ui  appearance  and  many 
qualities^  may  nerertlieleas  be  tranafoi-mtd  into  ordiuary  phos- 
flioros  by  mere  eleratjon  of  temperature :  a  substance  which, 
(ntnre  it,  analyse  it  as  you  will,  revealfl  the  presence  of  no 
nooad  elvmcut.  It  is  phosphorus  uuder  another  form,  but 
meotlickss  phosphorus.  To  present  some  illustrations  of  ilie 
pMMt>  of  distinction  between  orxUnarii'  and  allotropic  pUos- 
|lwnia,  cunnder  well  tlie  fulloi^'ing:  Ordiuan'  pliosphonu  is 
s  iiody  so  highly  iullaminalilc  tliat  it  miiit  he  stored  away  in 
nCer ;  allotropic  phosphurus  is  so  devoid  of  inflammability 
tt  the  temperature  of  the  human  body,  that  thu  Viennese 
tfaemist  produced  a  specimen  of  it  out  of  his  waiAtooat-poclcei. 
Oniinary  phosphorus  is  liglit  yellow  iu  colour,  and  of  the  con- 
iRrieace  of  becs'-was ;  allotropic  pho5ph<mia  is  puce-coloured, 
lad,  when  not  in  powder,  rer^-  bard.  Ordinary  phosphorus  is 
vndily  soluble  in  biMtlphidi:  of  carbon,  when  thus  in  solution 
"miltihltilig  the  liquid  doiominatcd  by  Captiiiiis  Di^ticy  aud 
Norton  'li<)uid  &n*;*  whercfts  allotropic  pho«pl]i>rus  is  not 
JiJoUe  in  tliut  ii<:|tiid  at  alL  Finally,  whcn'a*  ordiiinry  jihos- 
pfaorus  is  w)  dangerously  jtaisonous,  thai  even  tlie  fuin«M  of  it, 
u  breathed  in  the  operation  of  manufacturing  lucifer-uuitchesi, 
prove  nipidly  fatal,  alU>tro|>ic  [Jiosphorus  is  wholly  devoid  of 
tmy  poisuiious  quality. 

W'bother  a  material  capable  of  assumuig  states  so  diverse 
btnba  ref^anled  as  simple  or  compound,  as  constituted  of  one 
deoMit  or  m^re  than  one,  may  indeed  involve  sHme  nice 
jMants  of  tnetaphv^ical  imjuii-y,  may  suggest  to  pliilodopbers 
llie  progiricty  of  looking  nurronly  at  their  defiiutions.  Fur 
Uui  chemist,  it  only  remaiiut  In  speak  of  Uiings  as  he  may  Gnd 
iImii  Bfcording  to  lus  evitieiioe;  and  iu  this  case  he  is  in.' 
*  Hore  Utelj  ChsHsstua  and  FuniBii  Hr« 
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pclk'd  to  proclnim  tliat  ordinary  and  allotiopic  plioiipliorTui, 
elcmcntiinly  conskk-rcd,  an.'  one  nod  the  *aine.  Ue  h»a  Ae~ 
visi'd  tlio  word  '  tillotrojiism'  In  d«.sigiialo  the  Kccond  aspect 
which  phosphorus  and  curtain  other  ok-ments  may  assBme, 
and  having  done  this, — not  inucli,  indeed, — the  man  of  re^ 
Mciciicc,  humhlt'  as  every  votsuy  of  n-td  science  needs  must  be, 
prot'laims  tlic  rest  a  mysterv. 

This  tasual  notice  and  ilUistnition  of  the  mysteiy  of  allo- 
tropism  will  suffice  at  the  time  being.  Tliu  exemplifications 
of  thia  property  are  rare,  after  ail.  Most  of  the  mjiiad 
varieties  of  form  and  <j)iiility  luider  which  matter  presents 
itself  to  om"  senses  an.-  ck-arly  tnicwible  to  re»ult«  of  combi- 
nation. 

Mattw  is  ever  combining  and  recombining.  Nothing  cer- 
tainly iu  this  woHd,  of  the  materials  of  which  alone  we  have 
full  cliemical  cognisance,  jieqwtutdly  rests.  Rather  let  us 
say,  nolliiug  for  an  instant  rcst^  in  all  its  parts.  Even  the 
rocks  slowly  disintegrate  and  decay.  They  yield  up  tiieir 
elemental  parts  to  other  forms,  assuming  other  states  of  com- 
bination. Dut  it  is  when  contemplating  the  living  beings  of 
tlie  world,  that  the  full  grandeur  of  elemental  combination 
bcci>mcs  u|)purfiil.  To  die  is  the  destiny  of  all  that  lives  or 
shall  live ;  but  death  and  d^Hng,  how  shorn  of  the  terrible  ati' 
the  words  when  undi-rstood,  as  the  philosi»i>hi-r  alone  con 
understand  them — umler  the  meaning  of  change  of  elemental 
parts :  tht;  upapringing  of  mw  developments ! 

Out  of  foui-  elements  alone,  carbon,  hydrogen,  oxygen,  anil 
nitrogeii,  variously  combined,  the  hulk  of  living  beings,  ani- 
mal and  \-egBtable,  is  made  np ;  though,  in  small  proportions, 
other  elemenfjs  hfc  sh  widely  diRused,  and  so  invariable  in 
their  IwJilities  of  difTusion,  that  to  regard  tlicm  as  casualties 
would  l>e  highly  iniphilosophical.  Thus  iron  is  a  conatitaeoit 
of  all  blood :  so  is  mangimene.  Plidsphorus  that  highly  com- 
bustible element  and  deadly  ])ois()n,  enters  so  largely  into  the 
composition  of  animals,  tJiat  from  bunes  and  certain  aidmal 
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finids  it  was,  until  reccnll}-,  alwa^  cxtntct«<L*  Sul|ihur,  too, 
u  so  iDvariably  present  in  the  animal  world,  ttiat  chemical  t«at8 
can  rm-eal  its  presence  id  the  merest  bit  of  feather,  or  scrap  of 
the  oldest  blanket.  Eggs  coutnin  so  targe  an  amount  of  sul- 
phur, that  tile  presence  of  it  is  revealed  bv  llie  silver  cgg- 
>poon,  which  turns  black  (a  well-known  rhemicjil  function  of 
nlphor)  under  the  natural  operation  for  the  pt-rfonnance  of 
vhich  cgg-spoona  arc  made  and  appointed.  A  gas,  holding 
tnlpliur  for  one  of  its  constituents  (sulphuretted  hydrogen),  is 
continually  evolved  fn>m  the  h^,  and  hence  the  philosophy 
of  cvrtain  niodora  hair-dyes.  Lead  and  lead  compounds,  bis- 
muth and  bismuth  compounds,  blacken,  tike  silver  and  silver 
nanpounds,  under  the  influence  of  sulphur ;  whence  it  follows 
that,  if  litJiarge  (oxide  of  leait)  lie  made  into  a  paste,  and  thi> 
Utter  mingled  with  the  Itair,  blackness  follows.  Silica,  or  the 
matter  oi'  flini,  in  another  curious  constituent  of  vegetables  and 
aniouLi.  Tim  ithiuy  part  of  thv  stulk  of  grasMs  is  nearly  pure 
ntica,  and  th«  teeth  of  animnls  hold  it  in  con^^iderable  pro- 
portiuOH.  According  to  IX-candoIle,  tlie  violet  and  the  vino 
always  contain  gcAd  hi  minute  prop<irtioiiN ;  and  copper  is  said 
to  be  an  invariable  constituent  of  tobacco. 

These  exainpli'x  will  show  how  widely  diffused,  in  small 
quantities,  are  certain  elements  in  living  organisms.  The 
liH  might  n»ulily  be  extended;  and  perhaps  in  no  case  should 
be  cloHed  without  taking  some  cognisance  of  the  curious  me- 
tallic elements  potaaoiiim  and  sodium.  Curiously  enough, 
:lwu^h  the  metal — now  hanlly  a  curiosiQr — aluminium  is  a 
conxtituent  of  clay,  and  perhaps  of  even,'  >-aricty  of  soil,  no 
regetable  or  animal  has  ever  yet  been  known  to  reveal  alumi- 
uum  as  one  of  the  elements  of  its  constituent  organisation. 

P&asing  away  from  these,  and  many  more  curious  con- 
stituents uf  living  beings,  we  find  on  near  examination,  m  bo- 
fore  announced,  that  carbon,  oxygen,  hydrogen,  and  iiitrxigvn 
eooatitute  the  great  material  staple  of  all  things  that,  endowed 
*  For  tb*  pRwnt  Mnrc*  of  pbo*pbonu  Me  ante,  pp.  I^IG. 
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vrith  organisation,  are  ruuetl  to  the  dignity  of  Itfu  and  Us 
attendant  deatli. 

To  trace  th«  metantorplioua  of  UlBsa  four  damoDte,  cc>m- 
iuniufT,  separatiof;,  recom billing,  Unng,  Ayiag,  then  s}>ringitig 
into  life  only  to  die  aud  tire  again,  is  only  poesibie  to  the 
diemist.  Neither  of  tliew  elemenU  can  exUt  aloue  in  aaj 
living  fomi.  Osvgeii  and  hydropeu  alwajra  unite  t»)^tli«r 
nlHm  ibey  can,  the  result  of  uiuon  being  vratvr.  Itctr(»pvct 
and  calculation  akme  can  bring  into  evidericw  tlw  vnonnotis 
flo^tent  to  nliicli  the  fluid  water  enters  into  liWng  beings,  and 
ia  necessary  to  the  condition  of  vitality.  The  Ioki  of  wt^ht 
OxpnieDCed  by  all  animal  and  vegetable  bodiix^  luuiiT  iIh)  pn^ 
ix*t  uf  dvsiccatJoD  i*  hIwrvs  ciinHdvmble,  iii  »mne  cosca  enor- 
mous. Kveii  the  mntcriaU  of  an  nJult  human  tiiHly  la«c  at 
kajit,  three-lifti)«  when  wboliy  dcprirvd  uf  thuir  ci>iiatitueiit 
water;  and  uieduMe,  or  iiiariiie  jidly-G.il),  wiiun  dried,  shrivel 
almoiit  into  uoLliin^;;  water  ccHislituting  at  l«a.-tt  ntnety-nitie 
bundredths  of  their  nitscnlled  stih»Uitire. 

Of  all  tiie  luetamorphoaes  that  the  four  chief  elements  of 
living  things  can  uiidcrgu,  Uionu  of  carbon  are  the  most  re- 
iiiiirkablv.  It  is  curious  enough  to  knuw  that  charcoal  and 
Uie  diamond  arc  one  and  the  siinie  I'li^nent— aii(>lhi;r  example 
of  iiUotropium,  by  the  way,  or  e^istencf  of  one  element  under 
two  furuui.  lint  tiku  metaiiiorphoses  of  carbon  by  eombinutiua 
are  still  more  extraordinary  when  united  with  hydrogen ; 
sometimefl  in  varying  ((luuititiet,  at  other  timos  in  identical 
|)crcentiige  ijiuuititJes ;  generating  resulu,  iievvrthvIcM,  which 
are  diverse  amongst  each  other,  owing  to  a  sort  of  complex 
oUotrapism.  Carbon  is  the  very  Proteus  of  creatitin.  United 
with  hydrofjcn  in  one  proportion  (or  ratlier  jwrluips  in  one  of 
several  possible  projKirtions),  it  becomes  onlinary  illuminative 
gas.  Combination  effected  witii  hydrogen  u)  otliei'  projKir- 
tious,  tlie  rvMilt  may  be  oil  or  fat :  then  consider  the  all  hot 
innumerable  varieties  of  oily  aud  fatty  bodies!  CarbtMi  and 
hydrogen  joined  again  iu  wedlock,  nc  have  the  oilu  of  turpeu- 


THB  HBTAMORPHOJiieS  OP  MATTBR. 


i<i  lemons ;  nuttvriala,  Btrange  to  aaj,  not  <m\y  identiod 
to  eompoQcnts,  but  also  relative  amounts  of  component*. 
^wn  again  all  the  eo-calk-d  mlnvral  oils,  bodices  now  wi  ox- 
taniToly  iiM-d  for  illuminati^'e  purposes  (suid  of  these  tlivrc 
•TO  myriadtt),  urc  nothing  else  than  compounds  of  carbon  and 
bydrogen. 

bdu-mbbcT  and  gutta-petrlia  swell  the  list ;  tho  nnmbcr 
if  which  would  till  a  largo  Toliime,  were  thty  all  onumcratvd. 
United  with  oxygen,  cariion  yields  carbonic  a<.'id  and  carbonic 
nod^  both  gases  as  we  ordinarily  obtain  llicm,  but  tlii;  lint 
cipi^le  of  being  solidiBi-d  without  fartlier  union;  and  in  union 
vhh  various  materials,  especially  lime,  fpving  rise  to  cirae  of 
Ae  most  Gxcd  and  solid  materials  of  onr  planet's  crust.  Add 
bydrogen,  and  aaothcr  prutcan  phase  of  strange  mutomor- 
phosis  coDH-s  before  ns.  i>ugar  and  stardi  are  materials  of  thia 
constitution,  both  harmless — in  one  sense  nutritious ;  but  cr^'s- 
tllKnd  oxalic  acid  lias  esactlythe  same  elements,  only  tn  dif- 
ftnot  proportions.  Osalie  aciil,  agam,  is  a  deadly  poison; 
liat  unite  it  with  hme  (another  poison),  a  wholly  innocuous 
compound  results ;  one  that  occtir^  imtumlly  in  each  member 
of  the  rhubarb  tribe.  To  the  triad  of  carbon,  oxyi^i,  and 
hydn^n,  add — by  combination — nitrogen,  this  in  iti  ninplv 
state  the  most  inert  of  all  the  clcnienti^  and  othvr  scHeH  come 
Qpon  the  fcenc:  <)tunine  and  cinchoninc  so  useful  in  medi> 
cine,  prusnc  aciit,  slr)Tlinine,  and  a  host  of  <k>a(lly  potsotis. 
Tea,  it  is  s  strange  matter  for  contemplation,  hut  not  more 
ttnugc  than  tmv,  that  an  <^d  boot,  the  lean  nf  a  multon-cltop 
or  a  b«cf!<tcak,  conlains  all  the  oU>ni<-iits  iif^CKWU'y  ti>  fortii 
pTOsic  acid,  and  out  of  wliteli  pru»ie  a>-i<l  inny  reiidiiy,  by  tiie 
dwBiut'a  skill,  be  eliminated. 

Tbe  most  familiar  aspect  nnder  wliicli  carlxin  meets  our 
riew  is  pil-cit«I.     Pit-coal — let  u.t  coiitwnplate  it.     Seen  day 
by  day,  this  ^xpr  wonderful  material  in  completely  ^ndgaiv 
ieed ;  bat  relk'ctcd  upon,  is  moo  fbtuid  rcjilute  with  poetry, 
I     aiarTd,   and   myst«i>-.     It  is   sng;^-stive   of  awe  -  in^iring 
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thonglitj,  this  pu-coal.  In  the  firat  place,  except  Nature  goes 
to  work  diflVirntly  now  to  what  fhe  vraa  wont  to  do  in  times 
nf  yore,  every  atom  of  carbon  in  pit-coal  came  originally  From 
the  air.  Yes;  the  metamorpho&is  of  carbon  Is  one  of  the 
most  curions  matters  of  philosophic  contemplatiun  presented 
by  tile  world's  economy.  The  air,  tlic  earlli,  and  living  things 
lipiin  the  earth,  all  hold  tills  prolcim  element  in  oiio  form  or 
another.  Start  from  what  [wint  we  will,  thin  cwrious  element 
attends  our  explorntorj-  steps,  and  »]>rings  up  in  evidence 
beioro  us.  Picture  now  an  ideal  sicene.  By  some  vast  cata- 
dysm  all  animated  nature  is  swept  from  the  earth  :  the  air  is 
voiceless,  for  its  birds  are  deail,  and  creatures  of  llie  water 
aa-  dertroycil.  Tlie  wxirld  is  tcnaiitlesit,  for  the  last  man  has 
gone  to  his  narrow  Iionie.  Tlie  globe  is  void  of  iinimated  life 
down  to  the  verle.st  atomy.  The  nmtt-niil  elemenl-t  of  once 
living  forma  have  yiolded  tIieni.'>elvL'y  up,  the  TrammcU  of  life 
mst  aside.  New  vital  forces  have  marslialle<l,  or  are  marshal- 
ling, tbcm  into  othei-  fonns :  nnwanl,  thn>nj:^ng  still  to  other 
destinies.  What  has  become  of  these  once  elements  of  ani- 
mated nature 'f  what  it  to  become  of  thetmt  Ctiietly  before 
aJl,  what  would  bo  the  destinies  of  carbon  under  the  condi- 
lioii.s  of  that  life-ejctinction  which  we  have  assumed 'f  At  tlic 
lowest  oKtimatiou,  caihon  makvn  uj)  .^even-tenths  of  drj-  ani- 
mal Dtatenidx.  Tlie  number  of  human  beings  existing  is 
considered  t»  amount  to  al)out  1200  millions.  The  avenge 
weight  of  an  adult  hmnan  being  may  be  considered  as  about 
1 154  [lounds,  of  which,  as  already  remarked,  about  90  pounds 
Itratcr.  In  the  remnant,  that  is  to  say  tlie  dry  portion,  we 
fittvB  to  neck  for  carbon ;  and  now  onr  calculation,  hitherto 
vague,  bepns  to  assume  an  aspect  of  almost,  complete  certaintv. 
Nejirly  45  (say  45)  parts  by  weight  of  the  dry  porlJons  of 
an  average  adnlt  human  body  are  carbon ;  in  other  wonlf^ 
45  pounds  for  an  average  R<hdt.  But  inasmuch  as  humanity 
is  not  made  up  of  adults,  inasmuch  as  we  must  take  the  hirge 
and  the  small  togetlier,  establishing  an  average,  wc  majr  be 
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periiaps  van-anted  in  arriving  at  the  concluflion  that  a  mediam 
weight  of  ^2^  pouiitU  in  u  (air  carbon- estimate  for  every 
human  individual.  Upon  tbiti  assumption,  the  total  weight 
of  carbcHi  present  in  Uie  bodies  of  living  humanity  amounts 
to  the  astounding  6gure  of  12,051,2]2  Toxs! 

So  mticti,  thini,  fur  the  carbon  of  humanity.  I  am  not 
aware  that  any  Mtimato  has  been  made  of  the  aggregate 
wtsght  of  auiinali-d  creation  as  contradistinguished  from  mem 
Imntuuty.  Until  n  cviisus  be  lalcon  of  fowU  of  tlio  air  and 
fiiiho*  of  t]w  »cii,  untinals  of  all  sizes  and  <1i.'j^h.-:^  from  whales 
aiid  el«i>hants  to  microscopic  aiiimal<:ule.'<,  unv  cannot  even 
a{ipro<u:h  th«  abMtlutv  in  a  ^jicculation  like  tlii.i.  Hut  con- 
uderiug  tho  tMining  rnvan  with  it.t  giniU  oetae^a,  its  fish,  ita 
molluscs  large  and  siiudl,  and  all  and  ever)'  sprawling  thing 
wlucli  nxturaii^ts*  (Inig-nelM  )>ring  from  the  deep  upwards; 
cooaclcring  tliat  tlw  u]>pi'r  world  lia*  doiililo  vantage  over 
more  hninanity,  inatmuch  as  neilli<-r  men,  nor  women,  nor 
childivn  of  cither  gcndi;r  fly ;  c-onnidcring  the  beasts  of  the 
field,  wild  and  tame ;  pondering  on  the  animated  mofises,  non- 
human,  of  living  flcali, — shall  I  be  deemed  to  have  strained 
a  point  in  arriving  at  the  conclusion,  that  the  aggrt^itc 
wct^t  of  vitalised  non-homan  carbon  is  double  that  alreadj 
eliminated  as  being  tlie  carbon-cquivalont  of  living  humanity? 
More  than  24,100,000  tons.  Ia-I  um  ndopl  tlmt  estimate, 
and  adopted,  it  will  be  seen  to  bear  out  the  ooncluiiioti,  tliat 
the  world's  full  complement  of  animated  carbon,  suddenly 
dead  and  abandom-d  to  dissolution,  luthcr  and  lliitber  dissi- 
pated over  the  face  of  the  globe,  nil  that  once  solid  ma£t 
of  <nice  vitalised  carbon  will  have  to  be  sought  for  in  other 
fonns  of  combination.  Yon  and  I  will  have  to  die  some  day. 
You  and  I  will  hare  to  yield  our  carbon,  no  k'w  than  other 
ekmcnts,  batdc  to  the  eommonwealtli  of  nature.  Ashes  to 
Rshes,  dost  to  dust:  thus  is  it  written,  and  thus  shall  it  be. 
Tea,  proud  emperor,  or  yoo,  fair  lady,  ovon  unto  you,  and 
tltid  iu  despite  of  cerc-cIoths  and  lead  coffins. 


no 
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Lsdv,  a  word  with  yon.  You  am  as  great  as  grvat  can 
be,  and  I,  wliat  am  I*  Nobody.  Nobody!  1  srailc;  the 
Scythftnan  smiles.  Nobody  I  Yos,  I  aiii  a  body,  or  I  hava 
a  body,  put  the  case  as  you  will.  Calmly  let  as  see  what 
ttill  become  of  your  body,  and  what  will  become  a!  my 
body, 

M'itH  you  <iw,  some  Culiionable  ondertaker  will  solder  yonr 
1.M)  pounds  of  bone  and  blood  and  flesh  into  a  kaden  coffin, 
and  pack  the  leaden  coffiu  away  into  another  coDin,  decking 
tlie  second  out  with  velvet  and  gewgaws  as  befits  your  superior 
station.  Then  lo  the  vaidt  you  ehali  bo  borne;  earth  moat 
not  hold  yoQ.  Tlio  rloUlered  cbamel  is  your  n^sting-plaoe ; 
there  to  dffy  ull  vkinnnts]  change ;  braving  dissolution. 

AU^,  my  lady,  it' you  cunld  but  see,  as  I  by  tbo  light  of 
chemiKtry  can  »w>,  that  fcsttaiiig  wreek  of  poisonous  comtp- 
tton  Motbing  williiii  tltal  k-adun  Im>x  of  yours  in  twelve  short 
months  or  lew< !  Your  fl«sli,  iu.ttei»d  of  dissolving  harmleMljr 
into  tbin  air,  or  cnimblinfj  littli-  by  little  to  mother  earth, 
tbcncc  ])tt8»ing  into  Irees  and  flowers,  a  part  of  llwir  wry 
being, — the  elements  of  your  body  will  haTO  fretted  into 
poisonotu  compoauds,  the  veriest  breath  of  which  bursting 
free,  aa  some  day  it  must,  will  speed  about  pestilence-breeding. 
There's  no  avouling  the  common  lot,  my  bwly — none.  Ashet 
to  ashes,  dust  to  dost :  thus  it  is  written,  and  tims  sliall  it 
be.  Material  elements  ktvow  their  destiny,  and  knowing  most 
obey.  To  mov«  on,  combining  and  recorabining,  idle  n<^wr, 
that  is  their  destiny :  and — typical  enough  of  what  wc  seo  in 
life — if  their  energies  be  restrained,  If  honest  fields  of  energy 
be  bnmtd,  ibey  take  to  mischief. 

Votir  l.'JO  pounds  (mori.>  w  less)  of  bodily  material  are 
aly  lent,  my  lady;  held  on  the  frailest  of  leiiurt-jt.  They 
arc  not  freehold,  nor  even  leutchold.  The  holding  is  not 
yearly,  monthly,  weekly — not  even  daily.  As]ee]>  or  awake, 
Uamc  Nature  puts  her  physical  forces  in  possession,  and  takes 
your  YCiy  substance  in  kind  every  moment  of  your  existence ; 
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HM^  wh«n  llir  God  ot  naturv  (Iiiqntc1ic«  Dcatli  to  pamvr  in 
lie  Iniit.t  of  (liKsuliition,  thiuk  you  to  csoHpc  tlie  cumnmn  lot  T 
0,  no,  my  lady.  Ashes  to  asfavs,  <itist  to  dost:  tlius  is  it 
rntlun,  and  thiu  miut  it  he. 

Fair  iin-,  this  nmcli  <if  yoii ;  and  ikiw  of  me.  'WIwh  I 
iir,  a  plnin  ulm  coffin  awaits  mr,  ard  that  for  di-cmcy'fl  Hike 
Kobody  will  di-«n  it  wortli  lh<-  while  to  vnldcr  me  ii])  in  lead 
<r  jicwter.  Ltviiirr  Immuiiily  will  Imvc  liml  v:iioii^h  of  me; 
m-  elvmentK  will  U'  frve  to  [law  un.  And  the  n|«rit — if  njiirit 
it  be  liuit  tiiinkit  nilliin  nie  n<rw — would  never  Iroidile  any 
one  who  hi^lped  iIk  di.iM>lution ;  liberating  the  elemeiiU  liy 
■sme  procen  more  rapid  than  decay.  It  matters  not,  nve 
for  the  sentiment  of  it, — but  sentiment  mar  l>e  tlie  spirit-life 
within,  for  au^ht  we  knoir, — it  matters  not,  but  I  fanry  mine 
would  be  an  anliap]>y  ghost,  could  it  but  look  down— or  np, 
■a  the  case  might  be — and  contemplate  tbo  nnxinnH  formx 
that  matter  can  a«nme  whilst  striving  to  be  useful  according 
to  its  destiny.  TIiij^  cwn  when  no  repressive  agency  h  at 
wmk ;  the  gntve  wilting,  ay  ready,  to  resign  its  hunleii ;  Na- 
ture cansaiiigly  hiring  the  pure  elements  struggling  from  cor- 
ruptian  to  join  in  her  life-long  revelrj-  of  change  and  travel, 
dance  and  rout, — a  life-long  raaetiuerade.  The  nitrogen  of 
my  sobatanoe, — Mature  wants  it ;  she  will  make  ammonia  of 
tt,  and,  as  smelling  saltj^  would  not  a  ghost,  looking  on.  \iq 
gntificd  to  see  the  pungent  salt,  in  crjstal  birttled,  nestled  in 
tbaauft  reccas  ofa  Udy's  bosom,  or  warming  her  delicate  ikhw? 
Jly,  and  think  of  my  cari)on  too:  what  destinies  await  it  I 
Diffttiting  sweet  odours,  perhaps  from  the  petals  of  a  row. 
Tended  gently  by  fair  hands ;  helping  to  make  up  a  floral 
loi-e-iuken:  why  not?  In  some  form  of  life  and  action  my 
carbon  must  he  passing  on.  Slany  yvan  must  roll  by,  and 
many  on  accident  of  UcxkI  and  Sold  must  happen,  ere  that 
liiiiiiiiit  would  be  likoly  to  find  a  resting-place  awhile  in  pit- 
coal,  limestone,  mnrbh;,  charci»],  or  the  <Jiamond :  as  one  who, 
tired  with  daocbg  or  the  cliwx,  luu  gcmc  to  si&sp  awhile, 


lis 


THE  HETAM0BPH0SB8  OP  MATTBK. 


vniitinif  Tor  tJie  rJawn.     Aiitl  vet  perchance  h  mi^Iit  liappen 
Htontir  tluin  iissuineil.  Tlie  cbarcoal-barner  might  lop  off  some 
wtKMlt'Jt  ^tvni  ill  which  the  carbon  of  my  dissotation  vras  husy:^ 
ul  life  work, 

Clkttrcoal,  next  to  its  fair  allotropic  ulster  the  diamond,  U 
perhaps  the  most  indestractible  thing  iu  creation — ^Nature's 
dow  agencies  alone  regarded.  Centun-  after  ccntuiy  water 
can  How  ovi-r  it  witliout  effecting  one  touch  of  dissolution. 
Whether  frt-e  in  the  air  or  buried  in  the  earth,  charcoal  never 
decays.  Touched  by  fire,  charcoal  wakes  out  of  its  rvsdng 
itlccp,  indeofl ;  assumes  an  invisible  form,  and  fleets  about 
R'lwly  for  other  duties.  More  lasting  is  tlie  diamond,  though 
far  from  meriting  the  designation  aSafia^,  which  formerly  it 
won.  Heat  the^m  enough,  and  diamonds  bum,  vanishing  into 
thin  air.  Can  tny  diseinbudiod  spirit  ever  hope  to  see  the 
carbon-elemeiits  of  that  bodily  frame  which  yielded  her  np  in 
death,  glittering  consolidated,  transformed  into  the  moat  beau- 
tiful of  all  gems  f  Given  timo  enough — a  long  time  indeed 
— that  event  might  come  to  pass.  It  must  indeed  be  a  long 
time,  except  some  ingenious  chemist  should  take  my  eai-bou- 
elements  in  hand  and  bend  them  to  his  purposes.  I  am  not 
sni-c  tlm(  diamonds  have  not  been  artificially  made:  aur,  I 
am  not  qiiite  sure  they  cannot  be  made  by  nmn-  tliaii  ouo 
process.  Many  appearances  go  to  beget  the  supposition  that 
diamonds  have  ciystallised  out  of  some  flnid  menstruum. 
Occasionally  little  globides  of  fluid  are  to  be  seen  within  a 
diamond,  and  ocaisioiially,  wlioii  an  incautious  obser\'er  has 
«x])osed  to  heat  a  diamond  of  this  sort,  it  has  exploded  with  a 
loud  noi«e;  lln'  tii^iiid  wholly  di.su ppcaring.  Taking  cflgni»- 
mice  of  this  fact,  taking  nogiii^anco,  moreover,  of  the  extreme 
refrangibility  of  this  imprisoned  fluid,  a  modem  chemist  has 
stated  it  »s  his  belief,  that  it  in  nothing  else  than  liquid  car- 
bonic iid<l ;  a  fluid  that,  if  the  presumption  of  analogy-  do  not 
load  the  nuntl  astray,  Hhoidd  be  capable  of  dissolving  carbon, 
antl  furnishing  conditions  favouruble  to  crystallisation. 
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BeroDcl  the  mens  wateiy  moisture  of  animal  bodies,  then* 

B  jet  ionic  oxygen  ajwl  hydrogeu  to  be  disitowd  of,    Circum- 

rtuce)  will  diitcrmine  the  manner  in  which  these  elements 

•bill  escape,  and  how,  aroongtit  tlieniselves,  or  witli  other  ole- 

tmli,  they  Khali  afterwarda  recoinbiite.     Weddin^^  il«i-lf  to 

fboE^ilionui,  hydrogen  may  generate  a  spontaneously  influm- 

BaUe  gas,  to  dance  and  glimmer  fairy-Uke  about,  a  tolUcking 

ffill-o'-the-wisp.     Wedding  with  sulphur,  §om<!  may  vxpand 

mto  that  noxious  and  evil-smelling  gas,  hydro-sulphuric  acid, 

RekiDg  p«:9tilei]t;  a  gas  so  laden  witlt  the  germs  of  dtiith, 

liiat  all  who  bn;athe  an  atmosphere  holding  nu  mom  lliai) 

ttdrc  ports  of  it  in  a  houdred  fall  down  dead,  as  though  thej 

W  bi-cn  touched  by  the  wand  of  Azrael :  a  gas  tluit  can  cveit 

an  by  skin -oun tact  ;*  and  which,  present  under  a  still  mora 

diluted  furm,  as  on  tlie  swampy  coast  of  Western  Africa, 

tnedt  the  desolating  ferer  of  that  fatal  r^ou.    But  the  pc«- 

liferDus  gas  has  only  a  short,  time  in  which  to  wreak  its  vett- 

fjtaace.     Oxygen  lies  in  wait  fur  it,  unites  with  it  by  a  kind 

tf  slow  combustion,  and  Ibrms  two  other  compounds — water, 

lunnluM  water,  tlie  one;   sulphurous  acid  (gas  of  burning 

irimstone)  the  otlier.     And  to  the  latter  is  accorded  a  >'h<ir1 

t>Tm  of  cxiBtenc&     By  imion  with  more  oxygon,  nil  of  vitriol 

is  next  fonneid.    Oil  of  vitriol  must  needs  wl^iI,  and  its  spouses 

nv  many.    It  combines  with  ammonia;  it  combines  witli  lime; 

"illi  magnesia  too: — are  not  tlie  marriage  credentials  of  this 

udd  graven  on  the  walls  of  the  New  Palace  at  Westminster? 

And  now,  my  body,  my  llcsli,  my  bones,  but  little  remain  of 

Jt\  Some  phosphoms  has  fieetetl  awny,  but  soutc,  imited  with 

Ene,  still  clings  to  the  tomb  in  the  form  ot  plioHphnte  of  litne, 

■be  chief  material  of  bones.     This  maturiul  in  ])rocr.'U(  of  titne 

■  decomposed  by  luitiunl  aguncie* ;  or  greedy  chcniixts,  cxer- 

rinng  their  mystic  art,  may  gruh-up  my  bones  and  extract  my 

*  SoHS  yt^n  sfEO  Ike  experiment  waj  triwl  iti  FranM  of  onveloping  a 
fcant,Bl]b«tUMbMHl,tnab«£oItulphiucUcdlij(]roc«o  su.  Thtmuimal 
mUlkd. 
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pbospbona  bodily.  My  obaerruit  gfaoet,  locdcing  calmly  on, 
muy  see  an  cleaient  of  its  once-cberHbed  body  bluLiDg  at  tlia 
«ncl  of  a  wooden  match,  doing  duty  in  odb  of  ^r  William 
Annstrong'ts  fih«ll-fa.<«ee8,  or  made  tip  into  pbo^bor-fiaatay 
hinng  rata  to  destruction. 

Decay  and  dissolattoii  are  never  pleasant  to  ttiink  aboDt. 
Tht-y  nre  passing  changes  that  hardly  bear  nnveiliiigf  mru 
imder  the  imuliatiou  of  the  lamp  of  chemical  knowlajg*; 
which  teaches  that  decay — diasolation — is  not  dastmetico. 
No^  decay  b  not  pleasant  to  contemplate.  It  opens  to  new 
regions  of  life  anil  beaa^,  but  the  opening  process  is  rough. 
And  even  the  totj  tliroea  and  travail  and  progeny  of  dis- 
aolulioR,  BO  to  say, — stghta  which  chill  with  horror,  and  odooxB 
which,  6aating  heavily  on  tite  breeoie,  »eem  like  Pandon'a 
pestilent  death-scattering  maladies, — even  all  this  is  bean- 
dful  to  reflect  upon,  as  ^irits  may  from  other  worlds  lookiag 
down,  or  pluloeophers  in  this.  No,  oorruption  is  not  nice : — 
buiy  it,  then ;  bum  it,  then.  That  is  what  Nature  prompls 
us  to  do,  and  that  is  why  slio  rnxde  it  so  offonsi\'c.  An 
oi^inism  bomt,  ita  elements  are  liberated  at  once ;  and  well- 
pleascd  Nature  riMoIves  the  living  from  the  pcst-laden  odonn 
of  the  dead.  Buried,  cotruption  goes  on  indeed,  but  gently, 
gradually ;  and,  if  mother  Earth  be  not  overworked,  for  the 
most  part  bannlessly.  Not  merely  has  earth — the  aoU — the 
power  of  absorbing  emanations  and  yielding  tliem  up  grsdo- 
ally,  hot  baa  the  farther  poM-or  of  working  chemical  changes 
upon  them,  eo  that  they  may  be  transmutol  into  other  forms. 

The  most  deadly  poisons  known  to  chemists  are  products 
of  animal  and  vegetable  bodies.  Some  of  tfaeae  arc  aecteted 
during  life,  others  the  products  of  chemical  oniotb  It  ta  a 
remoritable  fact  that  all  ihi^  class  «f  poiKms,  without  odb 
oxceptun^  are  nnstaMc,  tlc-cting,  and  eTaoescont.  Their  oam- 
pontion  is  unstable;  tbcu*  olcments continually  tending  to  fly 
apart.  The  chemist  cannot  in  many  casus  lay  liohl  uf  them ; 
they  defy  all  his  analysis.    Naturo  seems  to  intimate^  by  the 
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ftd  tonmc  anil  miUbiliiy  of  these,  that  Uio  thnncnM  [ler* 
ftntiog  for  II  tinu!  «udi  doadly  duty  iihiJl  mxmi  be  more 
(■luD/  employed.  Pure  pnimic  odd  u  to  rci^  duadly,  that 
KK  bnsth  of  it  tnU  the  nostiils  oxtiiigiitslics  lifb  in  an  iu- 
AiBt;  and  oos  dmp  of  it  poiiivil  into  Itiu  «y*'.  of  a  Mtoog 
Jog  knia  the  animal  not  U-xt  nuiltlvuly  tbitn  if  hin  heart  had 
bm)  torn  oat  by  a  cannon-ball.  Now  contemplate  this : — 
if  nitrogcrit  hydrogen,  and  carbon  bad  bven  d«flti»e<)  to  coni- 
Uiw  natwmlly,  forming  pnissic  add  to  any  conwleTal)te  ex- 
tnt,  iIm  axistmco  of  animated  life  would  not  have  been 
pwilile.  If  tfafi  fiecompodtion  of  animal  bodies  be  allcm-pd 
Ici  p)  un  firadiially  without  impediment,  as  when  bnried  under 
■irtli,  carbon,  hydrogen,  and  nitrt^en  do  not  unite  (o  gene- 
mtv  pniMic  acid ;  but,  let  decom[ioaiiion  proceed  under  the 
■ndiSod  dirnmstanoe  of  restraint,  as  in  a  lead  coffin,  then 
a  that  deadly  (.'omjwund  prussic  add  f^nerated,  atnoogxt 
oliiKa;  a  MTt  uf  iiidication  tliat  Natore  rebels  against  tho 
BHaopoly  of  her  dementi  wbicli  human  pomp  would  enjoin. 

A  whiJc  agn  wo  seemed  to  hoKO  ntade  out  that  if  all  the 
ortoa  pRaent  in  all  tl>ci  bodiea  of  animated  things  now 
linag  aa  the  earth  could  bo  collected  and  weighed,  it  wuulc) 
hv  *eai  lo  amonnt  to  tbo  enormoos  quanti^  of  24,108,424 
taaa;  praeotly  we  will  eomparc  it  with  the  balk  of  carboti 
■Inaily  exhausted  from  tJio  earth  in  the  form  of  pit-coal; 
hot  prior  to  this  it  may  not  be  amiss  lo  contemplate  the  vast 
inrffint  <>f  carbon  evolved  from  tlio  lungs  of  humanity  day  by 
day.  In  tin  braath  that  wu  expire  charvuul  exists.  Though 
mder  cinltnarr  dmimstanocs  inrisibic  (and  well  loo,  or  how 
mxitj  wc  shutilil  lie !)  the  chL-mist  can  make  it  visible— can 
oolUct  it,  weigii  it.  Tlits  done,  orety  adult  human  being  is 
fintfld  i<n  the  arwragu  to  evolve  no  less  than  thirteen  and  a 
liaif  nmicx'Ji  of  rharmal  dnring  the  twenty-four  hours,  which 
for  tifIN)  nitllioos  of  adtdU  would  bo  aWut  2:1,(100  tons  uhI 
'wUcb  if  halvt.ll,  ill  confiidemtion  ofyonth%  M  age,  and  Imbica, 
ivould  Mill  be  enormona. 
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We  will  not  pause  to  calcukto  the  figure  to  which  this 
carbou-ovolution  i^  rained  hy  the  brenthing  of  animals ;  th« 
reader  curious  in  such  matters  may  think  out  the  case  for 
hijnaelf. 

From  brvflthiiig  and  dtjcay,  and  other  sources,  the  air  ts 
ever  supplied  witli  cArbiinic  acid,  and  as  contiuually  yields 
the  carbon  of  it  up  to  plantii,  wherein  it  becomes  fixed.  So 
far  as  present  operations  and  analogy  can  lead  us  to  perccave, 
all  the  carbon  present  in  organic  life  must  have  come  origin- 
ally from  the  atmosphere,  and,  by  a  parity  of  i-casoning,  all 
the  carbon  ever  excai'atcd  in  the  form  of  pit-coal,  or  remain- 
ing to  be  excavated.  This  seems  astounding ;  but  accepting 
I>iebig's  estimate,  that  the  atmosphere  holds  no  less  than 
l,332,142,t^o7  tons  of  carbon  dissolved  under  an  invisible 
form, — ^present  as  carbonic  add  gas, — much  of  the  astonish- 
ment vanishes. 

In  regard  to  the  amount  of  pit-coal  already  excavated, 
consumed,  resolved  into  the  atmosphere,  a  Prus^an  engineer, 
KL  dc  Camiid,  \\ax  made  somi-  curious  calculations.  The 
quantity  of  coal  actually  dug  up  to  the  cud  of  li*57  amounted, 
accortling  to  him,  to  125  millions  of  tons,  a  quaiititjr  repre- 
sented hy  a  compact  cubical  mass  of  ten  milea  across  on 
every  face.  Nincteen-tvr-enlieths  of  this  at  least  are  carbon ; 
being  equal  to  about  one-eleventh  the  cTrbon-complemeiit  of 
the  whole  world's  atmosphere ;  and  nearly  five  times  greater 
than  the  carbon-estimate  of  the  amount  of  animated  crcoUoa 
existing  lit  tin-  pivscnt  time.  Farther,  if  the  world's  1200 
millions  ot  hiinian  iiiluiliidiiitK  could  live,  breathing  as  thty 
do  now,  until  tlieir  brcatli-carboii  bad  yielded  an  amount 
equal  lo  tlic  amount  of  coal  already  dug  up  and  consumm), 
they  would  have  to  live  and  breathe  away  for  about  543S 
days  kud  a  half. 


PKE^VDiUIITE  MAN. 

There  m  hardly  a  topic  of  specnlatioii  and  debate  in  rcs]K>ct 
tfiitiich  an  under-current  of  belief  does  not  exist  in  advance 
rf  printed  doenments.     IJy  more  in  advance  is  not   meant 
atoiv  tmthfu]  of  necessity, — tliat  would  be  altogellicr  begging 
the  qnestion — bat  more  ouUpoken,  more  free,  and,  if  not 
Beossarily  more  true,  more  like  wliat  the  speaker  himself  be- 
Swwi  to  be  true.     It  would  be  perhaps  impossible  to  indicate 
I  topic  to  which  tlie  ri'^mark  just  enuncialc4  more  forcibly 
^flies  than  that  of  the  dawn  of  man  u)ion  tlic  earth.    If  any 
tinte  during  tbe  last  half-century  a  geolo^cal  naturalist  or  a 
(tiysiolf^iBt  Iiod  been  asked  by  an  intimate  friend,  in  whose 
pretence  reserve  was  habitually  thrown  aside, — if  he  had  been 
mkoi  vhetlier  he  believed  or  disbelieved  in  the  Mosaic  ae- 
connt  of  tlie  creation  of  man,  the  iihances  are  mucli  in  fiivour 
of  tbe  reply  point-blank,  *I  do  no(  believe.'     That  is  one 
ftaae,  the  private  phase,  of  a  man's  bearing  in  respect  to  the 
matter  in  debate.     Had  the  same  man — Ibe  geological  natu- 
tilist  or  phj-sioiogi»t — to  write  a  book  involving  in  any  way  a 
reference  to  the  «une  topic,  he  woald  most  probably  liave 
treated  it  in  a  dilTerunt  way.     Without  absolutely  cfaan^ig 
his  former  'won  credo'  into  'credo,'  he  would  have  probably 
weighed  and  mc^isurcd  out  his  words  in  sucti  wise  that  his 
ofNoions  on  the  toiiic  might  seem  cither  acquiescent,  indeter- 
minate, or  if  determinate  and  rcsolvuxl  out,  so  very  abstruse 
as  to  frighten  ordinary  rwidcrs  from  even  trying  to  imilcp- 
stand.     If  it  be  inquired  wlietbcr  the  dealing  by  a  subject 
thos  be  tmthfiil,  the  answer  is  plain.     It  is  not  truthful ;  tbe 
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word  '  duplici^ '  caactlj-  ivpreseots  it.  Tbousaudu  trf  topics 
exist,  ucvcrthvleis,  in  rcs])(.-ct  of  wlticli  an  cqu»l  amount  of 
duplidty  id  shown.  I  um  not  coucerncd  here  to  show  the 
reasou. 

(.>f  lute  vKrious  caiiaes  hare  couspirvd  to  bring  phases  of 
jmrate  tiiought  more  into  the  fwn^round  oF  public  opinion 
than  lieivtofore.  AmongM.  thf^Hc  may  be  nieiitioncd  the  free 
out.s[>rik«iiiioHH  of  the  Ritihop  nf  X.ttiil,  nm)  the  licciiKO  of  non- 
natural  tnterpretationH  clwmed  and  taken  by  CM^rtain  tlie> 
k^on*.  With  theiie  examples  before  them,  lay  philaftopben 
mif;ht  well  lake  heart  of  grace;  saving  eacJi  tx)  himself,  'ViTiat 
ni^  of  tliid  reticence  for  peace  and  tjuietnes-s*  sake,  tcsA  dog- 
matic Uieology  sbonlrl  be  distnrbed,  seeing  that  it  already  u 
disturbed?  The  acquiescence  of  theolo^ana  was  only  a  pre- 
tence, afttT  ail — a  li*.*,  to  bo  plain.  At  least,  then,  wll  not  I 
be  in  cwTiipiitrity.' 

Relative  to  the  <]uestion  to  be  discussod — vrhetber  the 
Mo«aic  account  of  the  creation  of  man  be  or  be  not  literally 
true — we  Lave  tirst  to  gi(-o  attention  to  tlie  clement  of  tim«. 
If  true  as  to  time,  then  up  to  the  present  j-ear  I«70  (ina»- 
inueh  as  the  creation  is  fixed  at  4004  years  hetim:  Chtial), 
man  will  have  been  a  denizen  of  this  planet  for  just  S874 
years.  To  simplify  the  case,  wt  will,  for  the  present,  conader 
tJje  element  of  tune  exclusively  ;  asking  otuvelves,  in  how  far 
does  the  assumption  of  lesx  than  sis  thousand  years  accord 
with  t)w  teaching  of  evidence!  t  In  treating  of  this,  it  will  be 
well  to  l>cgrn  at  a  point  at  n-hich  tlieologians  and  naturalists^ 
with  »oroe  rare  cxceptiows,  coineiile.  Tlie  pwnt  to  which  I 
would  refer  'a  that  marking  the  concurrence  of  men  of  s<»eDoe 
and  thoologianR  in  the  l>elief  tiiat  tlie  Mosaic  account  of  crea- 
tion can  only  be  held  to  signify  reari'angement ;  and  that^ 
granting,  for  the  sake  of  argiuiient,  the  creation  of  man  to 
have  bapiiene<l  at  the  time  evolved  from  tlie  Mosaic  account, 
still  the  fosHl  remaini  of  bone,  toming  up,  <lemonslnite  the 
existence  of  animals  upon  omr  planet  before  tfao  conceded  ad- 


PBSADAKITK  HAS. 


11» 


fent  of  man.  I  would  not  be  underiilood  to  aasert  that 
MacmTeiKe  at  tlie  point  indJcatod  is  universal,  bat  tuariy 
mirenal.  People  ot  vxccgittonal  minds  t)ierc  iirv,  to  whom 
ibe  bodily  prownce  of  a  inast4>don  or  otJtor  extinct  animal  in 
Mf  ^lo^cal  formatioa  wotild  .ti^iity  no  tn(in>  tbnn  tlmt  the 
tamy  of  man  bad  deposited  the  scmblancB  of  bones  there  aa 
a  Bare  and  a  delusion  to  l«ad  miui  astray.  Siicb  minds  are 
csoeptional ;  ttpon  tiw  poaMaaoi*  of  tlium  argument  is  thrown 
any.  Tfa«rc  cxtst  rcrr  few  such ;  t)a<  point  of  concurrence 
bdai;  pnMty  much  aa  indicated. 

Assuming  it  th<»i  K>r  grnatvil  that  tlio  mati^aht  ofour 
pluiet  existed  in  a  consolidated  form  long  before  the  stated 
Uiauc  date  of  creation,  and  that  in  those  astccedcnt  periods 
uinal  beings  had  been  created,  as  proved  by  their  osteoh^ 
gical  n>maias,  the  first  question  that  suggests  it»elf  is :  If 
hnaan  UMags  lived  in  tboae  antediluvian  |H>rio(l!>,  ought  not 
titeir  ivm«!ni(  (■■  Iki  foimd  also?  Certainty  thc^y  ov^  to  be 
loand,  and  the  {>ur{H>rt  of  what  is  to  follow  is  int«;odcd  to 
piwc  they  are  found ;  but  the  contrary  belief  long  ]>rvA-Hilod 
tiaaagA  geol^gpsta.  Tite  fact  is,  that  in  sctenoc  thr-iv  con  be 
DO  ntcfa  tliin;;  as  any  immutable  article  of  faith — of  belief. 
As  BTideucc  turns  up,  so  &jth,  Iielief,  mar  hare  to  alter. 
Hie  matter  in  hand  f  amisltea  examples  of  some  reraorknbte 
cbanges  of  belief:  examples  that  the  dogmatist,  in  wluUvrcr 
itefMirlmeiit,  might  study  with  gwn  to  his  charity.  Tlio  first 
cnunple  is  furnislKxI  by  Dr.  Buckland,  who  no  longer  opposes 
Ilia  belief  in  the  existence  of  preliistoric  roan,  althotigh  a  con- 
(nuy  belief  had  been  set  forth  in  his  work  the  Reiupda  IHttt- 
Ttnuz,  published  in  X^t'A. 

It  treats  of  the  organic  remains  contained  in  caves,  fis- 
■troK,  and  'diluvial  gravel'  in  England;  and  in  it  the  writer 
declared  that  none  of  the  luinmn  bones  or  stone  iniptcments 
net  with  by  him  in  any  of  the  caverns  could  be  eon.iiden.-<l  to 
hare  the  same  antiquity  as  the  bones  of  llie  manunoth  and 
otbeT  extinct  quadrupeds.     With  this  profession  of  tiiitli  £ug- 
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lUIi  opinion  was  tniule  to  harmonise,  notwithstanding  that 
testimony  derived  from  the  Torquay  caves  themselves  was 
not  wanting  to  cast  donbt  upon  it.  For  example,  the  B»v. 
Atr.  M'Enery,  a  Ronuui>Cat.hoHc  priest  residing  near  Tor- 
(juay,  h:iil  found  in  a  cave  one  mile  east  of  that  town,  and 
calleil  Kent's  Hole,  not  only  bones  of  the  mammoth  and  the 
three-homed  rhinoceros,  the  cave-boar,  and  other  mammalia, 
but  several  flint  tools.  There  were  also  the  remains  of  miui 
In  the  same  cave,  but  these  were  conadercil  to  be  of  later 
date.  A  farther  exploration  of  Kent's  Hole  ten  j-cars  later, 
i*.  in  1842,  by  Mr,  (Jiodwin  Austiu,  furnished  new  vvi<lvncc 
Tlie  explorer  testified  that  he  hud  found  works  of  man  from 
undisturbed  loam  or  clay,  and  mingled  with  the  remiuns  of 
extinct  animals.  He  maintained  tbnt  the  ll^-pothe«is  of  sepul- 
ture was  nut  valiil,  seeing  that  not  only  human  bones  were 
found,  but  flint  implonn-nls,  the  work  of  man  also,  iin<l  di»« 
trihutcd  extensively  tliruugliout  tlie  loam  undcrnc^itli  the 
stalagniiti.'.  Three  or  four  miles  west  of  Torquay,  at  Brixham, 
a  new  and  undisturbed  boiu-eave  was  discovered  in  ISiiO, 
and  systematically  examined,  the  Kovnl  Society  having  made 
two  grants  towards  defraying  tlie  ex|)piises.  Tlie  result  was 
very  interesting.  Bones  were  found  nf  tliu  reintlci-r,  the  mam- 
moth, the  three-horned  rhinoceros,  of  the  cave-lion,  cave- 
bcur,  and  cave-hyena  species,  all  extinct.  No  human  bones 
were  discovered,  but  an  abundance  of  flint  iniplemcnt^  that 
could  only  have  b«-en  made  by  human  liands;  and  those  im- 
plements were  found  in  a  geological  formation  midemeatfa, 
and  thorefore  older  than  the  one  on  which  rested  the  qnad- 
rupedul  bones.  Hence  the  evidence  went  to  prove  that  the 
quttdru|>eds  must  have  come  to  die  abo\-e  the  instruments 
made  by  human  hands,  not  that  the  instruineuts  got  mingled 
with  some  then  ancient  bones. 

Whilst  tliese  diacoveries  made  at  Brixham  had  tended  to 
shake  the  bchef  expressed  by  I*rofessor  Sedgwick,  evidence 
e^en  stronger  hod  been  accumulating  on  the  Continent.    £a 
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(many  ycais  proviovis  to  18:J3,  the  late  Dr.  Sclimcrling,  of 
an   ardent   paUEOQtologist,  caused  liirascif  to  be  let 
day  after  day,  by  a  rope  into  certain  subtcrrauean 
t*jv»,  resembling  in  their  }^eral  cliaracter  those  already 
ilfadcd  to  at  Topquay  and  Brixham.     He  collected  a  largo 
^oantttj'  of  osseous  remains,  mostly  quadrupedal,  but  some 
liumjui ;  and  what  is  even  more  expressive,  he  found  mingled 
with  those  remains  some  ir oil-fashioned  fiint  implements,  one 
of  them  n  hatchet.     The  animal  bones  comprii^ed  not  only 
those  of  the  mammoth,  the  rave-bear,  rhinoceros,  and  hmta 
—species  all  pre  historical — but  of  the  red-deer,  roo,  wild-cat, 
wild-boar,  wolf,  wcuxvl,  fox,  beaver,  hare,  rabbit,  hedgehog, 
mole,  dormouse,  Keld-mousv,  wutcr-rat,  Khrew,  and  other  ape- 
ciea   HOW  extant.      'When,'  vrritwt  Sir   Churlw    hyell,  *in 
the  year  1833,  1  panswl  through  Lii^ge  on  iny  way  to  the 
Rhine,  an*!  couvcrecd  with  Dr.  Schmerling,  who  showed  mo 
Ida  spl«ndiil  oollection,  nn<l  when  I  expressed  some   incn>- 
dality  res]>ecting  the  allc^^-d  antiquity  of  the  fossil  human 
bouea,  he  ptiinte<lly  remarked,  that  if  1  doubted  their  having 
been  contemponmoous  with  the  bear  or  rHnoreros,  on  the 
gnmnd  of  man  being  a  species  of  more  modern  date,  I  ought 
equally  to  doubt  the  co-existence  of  all  the  other  living  siierics, 
weh  »»  the  reiUdocr,  iw,  wild-cat,  boar,  wolf,  fox,  weasel, 
bpavcr,  hare,  rabbit,  hedgehog,  mole,  donnouse,  fieJd-inouse, 
iratcr-nit,  shr<-w,  and  othcn,  tiie  bone.*  of  which  he  had  lUs- 
oovered  scattered  everywhere  ln<ii»criminately.'     The  argu- 
ment vokx  irrcMistible,  and  the  vet*-n»i  geologist  Sir  Charles 
Lyell  testifies  to  the  effect  of  it  upon  him.    He  rated  Schmerl- 
tag's  opinions,  he  writes,  witlmut  pretending  to  <'all  in  ques- 
tion  their  trustwx>rlhiiies.'',  but,  at  the  same   time,  without 
giring  tliein  the  weight  which  he  now  considers  they  were 
entitled  to.     ' Schmcrling,'  now  testifies  Sir  Charles,  'had 
accumulated  ample  evidence  to  prove  that  man  had  been  in- 
trodneed  into  the  earth  at  »n  earlier  period  than  geolo^ta 
were  tlien  willing  to  believe.' 
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The  fiist  f^-at  oman<upatioii  of  tliougkt  relative  to  man's 
pn-lustvncal  aiiU<juity  wti«  ucccpmpliskcd  tluitccn  years  after 
the  )>ul>licntiua  of  Scliuicrling's  researchei^  by  M.  Doncher  de 
la  Pertlu*,  ulio  dUcovcrcd  some  fliiit  impltsmenta  at  Abbe- 
ville, in  Picordy,  so  ^Milo^ctilly  lusitci^ited  as  to  leave  no 
<U>ubt  in  his  miud  rclutirc  to  tiicir  preblstorica]  antiqui^. 
M.  Boodier  dc  la  Pvrlhvs  was  sn  antiquarian  aa  well  as  a 
palseontolo^KL  Hv  discovered  a  diff<:reiice  of  character  be- 
tween tliuie  fiiut  in»tnunent«  and  othcrt  of  the  same  material, 
but  of  a  bitcr  |ienod,  and  called  cvltt.  Ue  began  to  colluct 
these  iin)ilciiieiits  in  18il,  siUisequently  to  which  time  tlii^ 
have  been  freijneiiliy  dug  out.  It  was  with  the  Frvocb  an 
with  tlic  Itelgiaii  pabeontoloj^at :  the  scientific  worltl  had  no 
faith  in  his  deductions ;  tliey  mostly  would  not  believe  that 
vrorkii  of  art,  however  nid:p,  had  been  met  witli  in  iindisturbod 
beds  uf  such  antiquity.  Various  llieories  were  propounded  to 
explain  away  the  deduction  founded  on  the  instruauints  uf 
wrought  flint.  Might  some  of  them  not  have  owed  their 
peculiar  forms  to  accidtmtal  fracture  ?  flight  uot  the  work- 
men have  committed  fraudit'i  The  gravel  might  have  been 
<lu!turl>cd,  the  wrought  flints  of  a  later  period  might  have  got 
mingled  with  tiif  bones  of  an  earlier  period.  It  was  even 
suggustod  tlmt  gun-flints  might  have  been  manufactured  on 
the  spot^  and  tliut  tlie  reputed  antt:diluvian  hatchets,  ktiivea, 
and  aiTow-lteatht  might  be  ouly  the  refuse  chippings. 

Foremost  amongst  the  sceptics  as  to  the  deductions  of  M. 
Boucher  de  k  PortJiea  was  the  Iat«  Dr.  liigoUot  of  Amiens. 
He  had  wnttcn  in  the  year  IKl'J  a  memoir  on  the  fosdl 
nuuurualia  of  the  valley  of  the  Sumnic,  nut  heeding  the  Qi^t 
impi laments,  which  roae  to  so  much  importance  under  iS. 
Bdui'her  de  la  Pertliea.  He  would  not  buSieve  in  the  recoi-Ued 
proofs  of  man'.t  antiqui^;  so  the  change  wrought  on  hu 
thoughts,  alter  ha\'ing  \  isited  the  ^cene  of  M.  Bouclicr  de  la 
Perthes'  labours  and  investigated  for  himself,  must  be  accepted 
as  whoUy  devoid  of  pruviouit  bias.     lie  went  to  Abbeville;  he 
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collection  ofM.  Bou<.-hcr  dc  la  PcrliuMt ;  ho  then 
to  look  Iiiinscif  for  flint  towls  in  tlw  Aoikins 
grarel-pits.  Tin-re,  about  forty  tnilvs  firom  AbWviiic,  lie  found 
abonditDue,  exactly  n»  M.  Bonchvr  <lc  la  Pcrtli<»  liiwl  recorded. 
Dr.  Rig[>lIot  ooinniimicRtvd  the  results  of  his  discoveiy  to  the 
>cicntifi<:  world  in  an  al>lc  mvinoir.  He  dtstinirtly  pointed 
ovt  thul  it  was  not  in  thu  vegetable  !K>i!,  nor  in  tlic  briok-cnrtli 
vith  lund  mid  fnsliwatcr  shells  nuxt  below,  but  in  thu  nn<icr- 
Iring  bed.t  of  flinl-ftmvcl — twelve,  twenty,  even  twcuty-fivo 
fort  below  tho  surfHCL- — that  the  flint  tools  wtre  discovcrett 
T>*  his  mind  the  inevitable  ileduction  wiu,  that  the  flint  toold 
(uid  of  cmii-Mt  tiK-  makers  of  them)  wen  coDt«m]>onineotis 
»Tth  the  mommollt,  the  three-homed  rhinoccro*,  the  cave- 
bear,  hyena,  oiid  other  extinct  species,  of  which  the  bones 
were  ibimd  in  company  with  them.  Tliis  brings  us  up  iii 
point  of  time  to  tJie  cari>-expl oration  at  Brixham,  near  Tor- 
(jiiay,  which  took  place  four  yean  after  the  pnbticalion  of 
Dr.  Kif^ot'x  nionof^ph. 

Although,  tlH-n,  the  public  expression  of  lielief  in  the 
pivhistotical  existence  of  man  ia  an  event  of  only  a  few  years, 
aprivatc  nn<kT-cntTcnt  of  contrary  belief  has  existed  during 
tix  last  halt^-ntury;  the  occurrence  from  time  to  time  of 
haman  bones,  and  the  cndcnccs  of  human  handiwork,  having 
cattKd  the  ojiiiuon  to  prevail  that  man's  adveut  upon  earth 
tnn9t  be  referred  to  some  earlier  date  than  had  been  imagined. 
'tlu«c  evidenc<^4  had  been  found  in  the  superficial  de|)ositA 
tonned  drift  or  diluvium,  and  also  in  cavw.  They  had  been 
ofteo  found  in  assiK-iution  \rith  remains  of  extinct  species,  such 
as  of  the  hyena  tribe,  the  bear,  elephant,  anrl  riiinooeros. 
The  opinion  grew  slowly,  and  for  a  reason  almost  too  obviotis 
to  need  mention.  If  it  bo  accepted,  then  the  MoHai<;  account 
of  creation  in  respect  of  time  at  least  must  be  repudiated. 
Under  the  {nutnire  of  this  conviction,  naturalist!*  manifested 
a  reserve  in  speaking  and  writing  of  this  matter  tliat  their 
private  opinions  beiiud ;  nor  was  it  until  every  plausible  hypo- 
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thesis  faiut  been  exiianatcd  tliat  the  real  views  of  geologists 
relative  to  man's  Antiquity  were  made  public.  In  this  way  it 
was  assumed  that  cares  liail  been  inhabited  by  a  sacceasion 
of  tenants;  that  man  had  not  only  dwelt  in  thcro,  but  been 
buried  in  them ;  that  streams  had  flowed  through  those  re- 
conUng  caves  or  along  those  bone-revealing  drifts,  mingling 
together  the  remnants  of  ditferent  species  at  different  times. 
The  simple  truth  is,  that  English  social  feeUng,  until  Vi-ithin 
the  last  few  years,  im|>osGd  the  alternative  either  of  silence 
on  the  expression  of  ti>o  l)elief  in  man's  geological  antiquity, 
or  excommunication.  The  jicrtod  of  outspokenness  on  the 
matter  may  be  said  to  have  dated  from  lt^5t>,  when  the 
systematic  investigation  took  placs  of  the  Brixiiam  care,  near 
Torquay,  already  referred  to. 

Tlic  first  point  that  would  perhaps  strike  an  investigator 
of  the  vvidvnce  just  set  forth  is  the  paucity  of  ncttial  human 
remains  in  comparison  witli  the  frequency  of  articles  of  prx^ 
sunied  liuman  handiwork.  Bony  remnants  are  confe«e<Uy 
few ;  and  only  one  example  of  a  perfect  human  skeleton  lias 
been  found  luider  circumstances  that  point  to  prehistoric 
existence — that  skeleton  discoi'ered  in  a  cave  at  Keanderthal, 
near  Dusseldorf,  in  1857.*  Tlie  more  this  topic  is  reasoned 
upon,  however,  the  more  consistent  is  it  found  to  bo  with 
what,  according  to  theory,  should  have  been.  The  arrow- 
lieads,  knives,  hatchets,  and  other  results  of  htmiau  liandiwork 
l>repaitd  by  any  individual  man  at  tin-  time  when  evcrj'  one 
may  be  iissumed  to  liavc  made  his  own,  must  liave  amounted 
in  the  course  of  an  entire  life  to  a  bulk  altogether  (Uspropor- 
tionato  to  the  bulk  of  the  bones  of  a  human  skeleton.  Then, 
inasmuch  tu  the  tools  an<l  other  ]iroofs  of  handiwork  were 
made  of  flint  or  jade — both  stones  on  which  time  has  do  e;£Fect, 
whereas  bones  easily  cnimbic  to  earth  when  not  buried  under 
special  circimistances — in  this  agtun  wo  jwrceive  a  reason  ex- 

*  Tb*  akeUtOD  U  iiD]>pu>cd  to  have  bwn  pomplele  before  som*  puts 
wart  MoidnUtl)7  dostrofod  ia  the  prooeu  ot  cxcavaUon. 
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pltnaloay  of  the  n^uh  as  Actually  foun<l.  Thooe  penona  who 
rdy  mtieh  on  tiie  ncgutivc  tOiHimoiiv  of  the  paucity  of  Iiuman 
bonei^  compoftMl  with  the  abuixlnnt  jirewince  of  instruments 
the  ftantmed  product  of  human  handicraft,  may  ponder  on  the 
fact  pT«Mntly  to  be  stated  with  advantapp. 

Till-  f^reat  Haarlem  l^akc,  drained  within  tlie  last  few 
years  and  reclaimed  to  dry  land,  did  not  reveal  one  trace  of 
human  bones,  thongli  sea-fights  had  taken  pUce  upon  its  wa- 
ters during  tlio  contests  between  the  Dutch  and  th<!  Spanish  ; 
and  moreover,  in  limes  befi>re  the  Znyder  Zoe  broke  over  it 
and  it  became  a  lake,  its  bed  compreltendcd  the  site  of  at  least 
tvro  burying-fields.  It  may  readily  be  assumed  that  mankind 
in  all  ages,  under  all  states  of  society  an<i  grades  of  civilisa- 
tion, would  have  mostly  disposed  of  the  i-emaius  of  the  dead 
with  some  reference  to  sepulture,  invohing  condltious  of 
early  decay;  to  which,  amongst  other  reasons,  tlie  paucity 
of  htunaii  remains  may  be  attributable.  Again,  it  seems  rea- 
aooable  to  a^tunie  that,  granting  the  existence  »f  man  in  prc^ 
histori<r  tinier,  the  number  of  mankind  would  be  still  small  in 
comparison  with  the  animals  associated.  Be  this  us  it  niuy,  uo 
UbOODt  of  hyjiDllifticttl  assumption  can  be  held  sufficient  to 
ooDtrovert  one  [msitivc  fact.  If  the  i>oint  be  granted  tliat 
renuins  of  man  or  of  nuin's  handiwork  have  been  found  in 
geological  fonnations  referable  tj>  prehistoric  times,  then  all 
h^'pothetical  objertions,  showing  why  such  evidences  should 
tiot  be  found,  sink  into  unimportance. 

The  term  '  prehistoric,'  which  is  here  frei^nentty  em- 
ployed, is  designedly  loose  and  elastic.  Any  tenn  anterior  to 
the  first  accepted  records  of  history,  whether  by  hun<lrc(lB  or 
thousands,  tens  of  thousands,  or,  in  short,  any  possible  num- 
ber  of  years,  may  be  called  prehistorical.  The  Inmian  reconls 
already  adverted  to — remnants  fixim  llie  Itrixliani  caves,  the 
Li^f^  caverns,  and  the  valley  of  the  Somme — givi-  the  iinpres- 
Gion  of  baring  belonged  to  a  period  of  time  not  only  prehis- 
torical, but  that  by  some  indefinitely  long  pei'iod — a  time 
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whilst  othisr  mnimah  thaii  tbojc  now  known  were  denizens  of 
the  earth.  If  ihLt  )>o!nt  be  conceileil,  then  tJie  natural  ques- 
tion arises,  whether  in  periods  nearer  oor  own,  but  atUl  be- 
fure  the  reconla  of  histoiy,  eomc  tracei  of  the  existence  of 
man  might  not  have  beou  rcasonmbty  expccUnJ.  A^uredly ; 
tcul  tbey  have  been  found,  notably  in  the  peat-lands  of  Den- 
Mark  and  the  submerged  divc-llings  of  nertain  Swiss  and  other 
kkes. 

In  Uie  peat-formatMii  of  Denmark  a  qitantjly  of  human 
implementn  hiw  bet-n  found,  indicative  of  a  chronological  suc- 
cenainn  of  penodt,  which  have  been  called  by  Danish  nature 
alists  the  ages  of  stone,  of  hrmise,  and  of  iron,  according  ti> 
the  materials  of  whidi  the  iuiplentenu  are  made.  In  refer- 
ence to  tJiis  division,  it  mii.it  be  jilated  tliat  Uie  vegetation  o( 
Denmark  has  undergone  tlireo  marked  phases  of  mutation. 
There  was  a  time,  as  made  evident  by  remains,  when  the 
Scntcb  fir  (pimu  aiflveHru)  was  indigenous  to  that  oonnby. 
None  have  grown  naturally  in  Dejimark  within  historical  pe- 
riods, and  when  planted  then?  do  not  thrive.  After  the  Scotch 
fir  died  out,  a  sort  of  scnib-ouk  prvvaijud,  which  in  its  turn 
has  almost  disappeared ;  luul  the  common  beech  is  now  the 
prevailing  tree-growth  of  Denmark.  The  Danisli  age  of  gtonc 
coincided  wilh  the  prevaloncc  of  SdOtcIi  fir,  and  to  some  ex- 
tent with  tlie  second  or  oaken  ])eriod.  A  considerable  por» 
taon,  however,  of  the  ouk  ]ieriod  corresjionded  with  tltc  ag*  of 
bronze,  as  provefl  by  tlie  iliscovery  of  s«(iriis  and  shields  of 
bronze  in  oak-peatH.  The  age  of  iron  almost  exactly  corre- 
sponds with  the  prevalence  of  tJie  beech-tree,  and  belongs 
mostly  to  historical  times.  The  use  of  bi-onse  implemeut.s 
implies  enormous  advance  in  tlie  arts.  Not  only  is  bronzi;  a 
compound  metal,  but  tin,  one  element  of  the  compound,  neve-r 
occurs  native,  and  is  wholly  absent  both  ii-om  Switzerland 
and  Ijcaitdinavia.  If,  as  some  have  imagined,  an  age  of  cop- 
per must  ha*^  followed  that  of  stone  and  preceded  lliiit  ol 
brunze,  the  duration  of  it  in  Europe  must  liave  been  very 
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short  Copper  haldieta  have  indcd)  been  foand  in  certain  of 
theDimisb  peats;  but  the  upiniAn  a  that  the  people  ol'tbe 
stone  *ge  were  conquered  Ijy  a  race  coming  from  the  East^ 
ami  to  whom  the  nse  of  bronze  tooLs  was  familiar.  Over 
variom  parts  of  tlili  peat-fomiation  heaps  of  refuse,  compar- 
able to  dnst-heape,  hare  accumulated ;  and  in  these  freqaent 
endonccs  of  human  lian(iiwortt  are  disclosed,  though  none 
comparable  for  workmanship  and  finish  to  what  have  been  ro- 
covrred  from  the  lacustrine  \-i1Iages  prescnlly  to  be  noticed. 

Daring  the  dry  winter  of  185.3-4  the  lakes  and  river*  of 
Switzerland  had  sank  lower  than  e^-er  had  been  known.  So 
low  had  the  water  of  the  Lake  of  Zurich  fallen,  tliat  the  in- 
habitants rcsoh-cd  to  embank  and  turn  to  account  a  portion  of 
the  ah«t!.  They  sought  to  accomptisli  this  by  drc<l^ng  the 
sb^Iow  water,  and  banking  up  the  mod  on  the  already  d»- 
noded  land.  In  the  coarse  of  this  operation  they  made  a 
strange  discovery.  A  number  of  wooden  piles  were  found 
driven  into  the  bod  of  the  lake,  and  amon^t  them  a  great 
taany  tools,  such  as  axes,  cclta  {{.e.  flint  cutting-instruments), 
hammers,  Ac.  All  tltcse,  with  two  exceptions,  belonged  to 
the  stone  period;  the  exre]>tions  were  an  armlet  of  thin  brass 
wire  and  a  small  bronxe  hatchet.  Fragments  of  pottery  too 
were  abundant ;  also  charred  wood,  the  latter  in  such  profii- 
aon  as  to  warrant  the  belief  that  the  lacustrioo  village  had 
been  destroyeti  by  fire. 

In  many  Swiss  lakes  wooden  piles  are  seen  projecting  from 
Ae  bottom,  and  occasionally  the  remains  of  ancient  cottages 
have  been  found  upon  these  piles.  Evi<lently  tliey  once  sup- 
pnrted  villages  mostly  of  unknown  date,  though  the  most  an- 
cient of  them  corresponded  with  a  period  when  man  in  those 
parts  bad  not  learned  the  use  of  metals  for  tlie  construction 
rf  ed|je-tools.  This  is  pro\-ed  by  the  existence  of  cuttings 
hDrtrmnenta  of  flint,  like  those  alri^ady  ulUxlciI  to  iw  mingled 
with  human  bones  at  hV^ffi  and  in  tlic  valley  of  the  tiomme 
— only  perhaps  n  little  more  elaborately  formed.     They  are 
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exactly  like  the  flint-tools  found  in  Danish  slicll-mounds  and 
peat-mosses.  The  moat  recent  of  lacostiine  dwellings,  though 
very  ancient,  arc  not  prchistorical.  Thus  Herodotus  adverts 
to  n  Thracian  tribe  who,  in  th«  jcar  mo  B,c.,  dwult  in  Pm- 
Kim,  n  small  mouuttun  lake  of  Pa^uia,  now  part  of  modem 
Koumclia.  Ho  describes  the  lacustrine  dwi^Uings  as  having 
been  built  on  platforms  above  tliu  lake,  resting  tijion  piles. 
Bctweuu  tht-m  and  the  sliorv  communication  wtiK  e^lublishvd 
hy  a  narrow  bridge  similarly  formed.  Acconlin^  to  Hurodo- 
tus,  the  Piponians  lived  on  tliesc  pile  constructions,  toj^ethcr 
with  their  families  and  homes ;  hence  they  must  have  bv«n  of 
coiiKidentble  extent.  The  Pa;oui«iis  are  ."tjiteil  to  have  lived 
ujion  ti»h,  witli  wliicli  the  liike  iibundiintly  supplied  tliem. 

Still  following  the  testimony  of  Herodotus,  the  Pft>oniatis 
maintained  their  independence  during  the  Persian  tnva^on, 
bidding  defiance  to  Xerxes  by  the  position  of  their  dwellings. 
*  But,'  remarks  Mi-.  >\''ylic,  ld  a  valuable  paper  on  hicustrine 
dwellings,  '  their  safely  was  pi-obably  owing  to  their  Hviug  in 
the  middle  of  the  lake,  iv  fti9[i  rj/  Mftv^\  whereas  tlie  an- 
cient Swiss  settlers  were  compelled  by  the  rapidly-increasing 
depth  of  the  water  near  the  margins  of  their  lakes  to  con- 
struct their  habitations  at  a  short  distance  from  (he  shoni, 
within  eas)"  bow-shot  of  the  laud,  and  tlien-fore  not  out  of 
reach  of  fiery  projectiles,  against  which  thatched  roofs  and 
wooden  walls  could  present  hut  a  poor  defence.'  To  these 
circumslHuciTS,  Sir  C.  Lyell  surmiaes,  we  are  indebted  for  the 
frequent  preservutiim  of  the  most  precious  took  and  works  of 
art,  such  as  would  never  have  been  tlirown  uito  the  Danish 
sliell-moundii,  which  have  been  aptly  corapaivd  to  a  mo<leni 
dust-hole. 

Lacustrine  dwellings,  similar  as  to  position  at  least  with 
those  discovered  in  Switzerland,  ai*  found  in  Kew  Guinea ; 
and  a  sketch  of  them  has  been  publishcil  by  M.  Dnuiont 
d'Urrille.  Availing  himself  of  this  groundwork,  Dr.  Ferdi- 
nand Keller  of  Zurich  haa  drawn  up  a  series  of  illustrated 
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meauora  of  tlio  relics  in  stone,  bone,  and-bronxe  which  tho 
dred^ngs  of  the  Ijnkv  of  ZiuicU  have  re^'ealed.  Uv  has  thus 
ideally  nrproducvil  nn  andent  Swis§  villa^,  as  the  New-Goi- 
oea  represeDtotirv  seems  to  warrant  him  in  imaguiiiig  it 
mast  have  he«ii. 

Sr.  Ixihk*,  who  bos  also  written  on  these  lacustrine  dwcl!- 
iof^  lieljeve*  that  as  many  as  3U0  woodon  huts  wciv  soniu 
times  a{iji;ref^t«d  in  one  settlement,  and  that  thvy  may  haro 
bdd  1000  iiihnbttants.  M.  Troyon,  in  his  work  on  Svm  laki*- 
babitatioRs,  »]MT!ti4's  the  difforent  jilacos  of  their  occurrence. 
Ue  eurnneratefl  th«  Ijakc«  of  Constance,  i^urich,  Oeneva,  and 
Neofchatcl,  and  murt  of  the  smaller  ones.  Stime  belong  ex- 
eltuively  to  the  Mono  age;  others  arc  of  the  bronze  jieriod. 
More  than  twenty  of  tliesc  last  have  k-ni  n-ft'rrcd  ui  the 
Lake  of  Cieiieva  alone,  twx-lvc  on  the  L)dtc  of  Nfnl'chatcl, 
aad  tea  on  tlie  small  Lake  of  Bienne. 

Tlie  small  I^akv  Moosvodorf,  near  Berne,  was  the  one  first 
stodied.  The  dwellings  here  bclongeil  cxchisively  t»  the  stone 
period;  implements  of  $tone,  horn,  anil  Imne,  but  none  of  metal, 
ha\ing  been  di.iiiovercd.  Tlie  neiffhbourhood  is  not  one  that 
yields  flints  natamlly,  yet  fltnt  fragin(-i]t.s  an>  scattered  alwut 
in  profosioii ;  the  iiiaterini  must  have  been  imported,  probably 
from  llie  sowtli  of  Knmee.  Hatchets  jukI  weilges  of  jiule  have 
also  been  found ;  the  jade  said  by  mineralegiitts  to  be  of  a  sort 
not  found  natitmliy  in  Svritxerlaiid  or  suiy  adjoining  part  of 
Eunipe.  Amber  alito  wa.t  fotnul ;  brought,  mo&t  probably, 
tnta  the  Nhores  of  the  Baltic. 

At  Wangen,  ik-wt  Stein,  the  relics  discovered  were  still 
iBOtv  coriou*.  Herv-  hatchets  of  serjicntiiie  and  f»reenstone 
were  found,  and  am>w.heails  uf  ijnartx ;  sjiccimens  of  cloth 
too,  not  woven  but  plaited,  the  material  seemingly  flax.  Pro- 
ftssor  Heer  hua  cliscovcri-d  ma**«  of  half-burnt  wheat — tJie 
wheat  of  two  varieties;  hurley  nUtt;  nntiid  tint  vakfA  of  bread; 
orboniscd  apples,  \van ;  stones  of  tlie  wild  plum ;  seeds  of 
the  raspberry  and  bluckbcrr)',  beech-nuta    and   hazcl-uats, 
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the  latter  in  profusitm.  The  discovwy  of  these  lake-dwiellings, 
then,  )uu  proved  the  existence  of  man  in  times  belonpng  to 
th«  ])nswnt  p-ological  pt-riod :  that  is  to  say,  siuoo  our  planet 
has  assimiccl  its  prciicnt  coiuoliiliitii>n  aii<]  outline ;  vet,  so  far 
na  relates  to  the  Dimivli  ]j«iit  rcnu-d-i,  iiinl  the  Swiss  lake  vil- 
Ui^VK,  at  times  Iwfore  the  wirlit«t  histwrical  notice.  The  dis- 
cover)- has  proved,  mon''>v(:T,  that  human  beings  \inag  at 
periods  whjcli,  though  historically  n-molf,  are  geologically 
recent,  dJed  and  decomposed,  lea%-inf;  no  personal  renmants: 
which  demonstrates],  a  cause  is  shown  for  not  expecting  to 
discover  human  pfntminl  reinnaiiti  tn  geological  formations  of 
<Ute  inimeasiiriibly  earlit-r. 

The  new  phase  of  thought  vhieb  has  dawned  in  respect  to 
the  antiquity  of  man  upon  the  eartJi— a  phase  dating  from 
the  last  half-Cfntarj',  and  esjiecialty  since  the  exploration  of 
the  Tortjuay  ca\'cs — naturally  associates  itself  witli  another 
topic  of  spc-colation,  that,  thongh  not  now,  lias  been  of  late 
mucj]  ilisicuwcd — namely,  the  theory  of  development  in  rq^ard 
to  animal  species.  It  !>tart<i  naturally  fi^m  the  <]aestioa — 
whetlier  animal  .ipecies  are  fixed  and  itninutalile,  or  whether 
subject  to  change  T  The  first  impresiiion  likely  to  he  conveyed 
would  be  in  favour  of  llic  fixity  of  speciea.  Thus,  appealii^ 
each  to  his  own  individual  experience,  we  find  that  horaet 
beget  hoi-ses,  dogs  beget  dogs,  and  so  on  for  other  animals; 
but  slight  consideration  suflices  to  suggest  tlie  donljt  that  the 
experienct^  acquired  in  the  space  of  any  one  human  life  may 
not  be  ooiichisivo.  The  question  ts  not,  what  happena  during 
the  short  period  of  sixty,  novwuty,  or  eighty  years;  not  what 
Aim  hapijciiftd  iliiring  the  whole  qiau  of  history;  but  what  may 
hmut  happened  duriug  the  countless  ages  of  geological  niutatioo. 
The  theorj'  of  development  does  not  assume  that  in  the  aU 
mnst  uifinitcsimally  small  space  of  time  of  which  history  is 
made  up,  far  less  that  in  the  life  of  any  one  human  bein^ 
any  complete  mutation  of  sjiecics  shall  have  Ixwn  observed. 
It  will  be  enough  to  giw  countenance  to  tJie  hypotlteas  if 
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taiy  tendency  to  soch  metumoqihosis  shnll  twro  been  ob- 
served; And  in  reapect  to  this,  DktnnJista,  who  best  sboold 
know,  and  wbose  judgment  sliouitt  be  entitled  to  re^^pect  in 
tbo  highest  dejiree,  following  &{r.  Darwrin,  mostly  uphold  the 
bii'potheuA.  Imprinted  on  the  pages  of  the  stone-book  of 
geology  are  found  remnants  of  ereattirra  innumerable,  n-hieli, 
«o  &r  ms  the  evidence  of  bones  and  footprints  can  go — nay 
of  flesh  in  somo  rare  instances — prove  that  the  earth  waa 
inhaiiitod  in  times  of  unknown  date  by  creatorea  of  which  the 
oldest  bistorind  narrative  takes  no  cognisance. 

To  ]>cr»>ns  holding  the  extreme  opinions  that  the  fomu  in 
qaestion  arc  mere  delusions  of  the  Enemy  of  man,  made  to 
torn  np  finni  tuni3  to  time  for  no  other  purpose  than  to  shake 
our  faith  and  make  as  doubt,  or  latber  cast  aside,  the  literal 
anthority  of  holy  writ — to  such  as  those,  of  course,  the  natu- 
ralist does  not  address  liimHcIC  To  the  majority,  who  see 
an  existiDg  skeleton,  perfect  bone  by  bone,  the  question  will 
inevitably  sriee,  whether  these  creatures  changed  into  others 
as  countless  ages  rolled  on,  or  whether  they  were  extinguished 
one  by  one,  and  new  species  created.  The  theorj'  of  develop- 
ment necessarily  assumes  the  former ;  and  of  this  theory'  there 
have  been  .several  modiBcations.  Amongst  the  naturalists  who 
believed  in  the  facnltr  of  development  under  one  or  aiiotlicr 
of  ita  phases,  Maillot  and  BaBbn  must  bo  enumerated ;  but 
Bore  especially  Jean  Bsptiste  Lamarck,  whoso  views  were 
extmnOi 

He  assumed  that  all  organised  beings,  no  mutter  how  high 
or  how  low  the  form,  were  progressively  developed  firom  par^ 
tides  of  similar  form  and  nature.  He  bi-lJeved  in  the  oxist- 
CDce  of  a  furmativo  substance^  ttuit  had  only  to  chiuiji^  ila 
fcm  in  order  to  be  converted  into  a  now  hciug.  I^nmarck 
also  believed  in  spontaneous  generation ;  a  thcor}'  that  lias 
been  newly  debated  during  the  last  few  years.  According  to 
hhn,  any  sofi  fomJeas  gelatinous  mass  of  organic  matter  had 
only  to  be  lemieuted  by  sorrotmding  fioids  in  order  to  gatui- 
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explanation  is  obvious  and  the  correlstiou  is  Liuincdiia«.  I^ss 
obvious,  because  more  «xU.>n<]c<l  thnnigli  a  mcdiKte  correlation, 
is  the  dependence  of  clover  luid  tieartacose  apon  catn.  As  to 
hcurtKOiLSL-,  it  should  have  scemci)  that  cats  would  tend  to  the 
destruction  of  the  species,  jitdj*iiij>  from  ultat  we  see  of  feline 
oporittions.  in  a  j(ardeii.  To  discover  llie  conservative  influence 
of  toms  and  tabbies,  one  must  consult  the  pages  of  Mr.  Dar- 
win's book.  It  comes  in  this  wise :  nether  clover  nor  hearts- 
ease can  bo  impregnated — fertilised — as  it  seems,  except 
through  the  inter\'entic>n  of  some  agency  external  to  them- 
selves; the  sliajic  and  disposition  of  the  pistils  and  stamous 
precludes  this ;  wherefore  the  <l«>vicc  of  fertilisation  tlirongli 
the  trailing  of  pollon  by  iiisei-t  feet  has  Iveen  adopted  by  Na- 
ture, lint  insect!!  cannot  be  assumed  to  have  the  fertilisatiou 
of  a  flow«r  pnt:<vnt  to  their  imagiuation — if  imaginatiou  they 
possess ;  they  urv  purely  mercenary'  in  their  doings — labouring 
for  reward.  They  alight  on  flowers  in  quest  of  honey ;  and 
now  mark  the  correlation.  The  humble  bee,  it  seems,  is  the 
only  insect  who.se  prolmscis  is  long  enougii  to  get  at  the  deep- 
sentL-il  honey  of  clover  und  heartsease  floivers ;  when.'fore  tlic 
more  numerous  humble  bce.'«,  the  more  fertile  heartsi-ase  and 
clover.  In  what  manner  cats  arc  iinolved  in  the  correlation 
docs  not  yet  appear,  though  it  presently  will,  when  the  fa*;t  is 
stated  tliHt  amongst  the  greatest  enemies  of  hiunble  bees  are 
mice.  In  this  way  it  is  easy  to  trace  the  correlation  between 
cats  and  clo\-er.    Q.E.D. 
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The  study  of  geologj-  tvachcs  iw  that  oiir  )>lanel  has  under- 
gaae  tnniiy  succpsti^'c  physical  rcrolutionx;  the  crust  of  it 
bclii^  niuilc  up  of  lajxT  upon  Layer,  aUct  the  munner  of  the 
Fnccessivv  [iwN  of  iiti  oiiion.  Each  of  tbuso  succcisivo  de[>oai- 
tion.t  con.'«litute<  tliu  tomb  of  animal  fonns,  that  haru  lived 
amd  j>a.t.4o<l  away. 

iVow  it  i;)  a  frcsh-watcr  or  a  mariitt!  sIil'11  that  the  cxplor- 
story  geologist  discloses ;  now  thu  ski^loton,  or  [larts  of  a 
ikdetoQ — bones,  from  the  endence  of  which  a  coniparative 
anatomist  can  reproduce,  by  model  or  picture,  the  exact  ori- 
gioal  forms.  Occasionally  Sdenco  has  to  build  up  her  pre- 
KfltmcDt  of  animals  that  were  from  tlie  scanty  evidence  of 
their  mere  footfalls.  As  the  poacher  is  guided  to  the  timid 
hare,  crouching  in  her  seat,  by  the  vestiges  of  footprints  on 
the  snow,  so  the  geologist  can,  in  many  cases,  arrive  at  toler- 
alilr  certain  conclusions  relative  to  the  stze  and  aspect  of  an 
ettinct  animal  by  the  evidence  of  footsteps  on  now  solid  rock. 
If  it  be  demanded  how  it  happens  tliat  now  solid  rorka  can 
bewp  the  traces  of  such  soft  impressions,  tlie  reply  is  Himpte. 
There  evidently  teas  a  time  when  these  rocks,  now  so  hard 
and  solid,  were  mere  agglomerations  of  plastic  matter — com- 
parable for  conastcnce  to  ordinary  chiy.  It  needs  not  eren 
the  weight  of  a  footfall  to  impress  material  of  temper  so  soft 
as  this.  The  plashes  of  rain  oro  disltnctly  visible  upon  many 
rocks  now  hard,  and  which  have  only  acqoiivd  thcJr  consist- 
ence with  the  lapse  of  countless  ages. 
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The  j^Iogist's  notion  of  the  word  *  roccnt*  oomprcfavndt 
&  iipan  of  time,  of  li^nniiig  so  remote  that  tlw  oldest  records 
of  human  history  fmlo  to  in^iigiiificaucc  by  <x>inpunsoii.  Since 
this  world  of  ours  aciiuired  its  finid  surface  w^-ttlctot^'nt,  so  to 
speak,  numerous  sjiwiirs  luive  hecomo  extinct.  Tho  proc'c** 
of  exhaustion  has  gtmi:  steadily  on.  It  has  t)een  (U^tennim'd 
by  various  causes — some  rea<lily  (txpUcmble,  others  involved  in 
doubt.  The  fact  is  veil  (.vtublished,  for  example,  that  all 
Nortlicm  Asia  was  at  one  time,  not  gccJogicuUy  ivmote,  o\-Gr- 
mn  by  herds  of  mammoth  creatures,  wliich,  as  to  rize,  dwwf 
the  lar^st  cIcphAiits  now  existing;  and  whicli,  nraon^  other 
points  diftinj^u^hing  them  from  modem  ek-])hanu,  tbo 
mammoths  were  covered  by  a  crop  of  long  hair.  Veiy 
nmch  of  the  ivoiy  manHfacturcd  in  Kussui  eonswt*  of  tha 
tasks  of  these  now  extinct  mammoths,  untombed  fnita  time 
to  time. 

Tilemins  declares  his  Iwlief  that  mnmmotli  skeletons  stiil 
left  in  Northern  Russia  exceed  in  number  all  the  elephants 
DOW  existing  upon  the  globe.  Doobtless  the  process  of  mam- 
moth extinction  was  very  gradua],  and  extended  over  an  eoor^ 
motts  spaou  of  timo.  Tliis  circumstance  is  indicated  by  the 
varving  condition  in  which  tite  tusks  aiid  teeth  are  found. 
Whereas  the  gelatine,  or  mft  animal  matter,  of  many  speci- 
mens rcmainx — imjuirting  one  of  the  characteristics  neceoRary 
to  tiic  being  of  ivonr— other  specimens  have  lost  this  material, 
and  mineral  substances,  infiltrating,  have  taken  its  place.  Tlie 
gem  ton^uoiae  is  pretty  generally  coucedvd  to  be  notliing  else 
than  the  fossilised  tooth  of  some  extinct  animal — probably  the 
mammoth. 

Curiosity  of  speculation  prompts  the  mind  to  ima^ne  Ia 
itself  the  tiim?  when  tho  last  of  tliese  gigantic  animals  xa^ 
cumbcd  to  infltiences  that  were  finally  destmed  to  sweep  then 
all  fVom  earth.  Had  men  come  upon  the  scene  whvn  tbtj 
i-oamed  their  native  wilds  ?  Were  those  wilds  tiie  same  as 
DOW,  OS  to  climate  and  veigclable  growths  ?     Testimony  is 
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mtit«.  Tinw:  sOcntlT  unveils  the  Bcpuldircil  rcmsiDS,  leaving 
Fnncj'  to  expntiuto,  as  slie  will,  on  a  topic  so  wholly  beyond 
tbe  scope  of  mortal  intelligence. 

Inasmuch  w  bones  and  tiuks  of  tho  nmnunoth  arc  ilog  up 
in  enonnuas  <]uantities,  aver  tracts  now  almost  bare  of  Ireea, 
and  scantT  as  to  other  vegetation,  certain  naturalifils  have  a»- 
imned  that,  in  tinier  coe^'al  with  inamniotb  or  ma&todonic  litcy 
the  vegetation  of  the.te  regions  must  have  lieen  riclier  than 
now;  otherwise  how  cotild  such  troops  of  enormona  beasts  have 
pined  their  sastenancc  t 

On  this  point  Sir  Cliarles  Lvell  bids  us  not  be  too  aifinn- 
atii-elv  confident.  He  n-ravk.^  that  liixTirianre  nf  vegetable 
powth  is  not  seen,  at  tho  time  being,  to  correspond  with  the 
|Rvalence  of  the  ossodatod  fanna.  Tlic  northern  islaiul  of 
the  New  Zealand  group,  at  tlx-  pt^riod  whon  Europeans  iiTSt 
Kt  foot  lli«rG,  was  mostly  eo%-crcd  by  n  laxiiriaiit  growth  of 
forest -tret-s,  of  shniW,  and  grasses.  Admirably  a<hipt4.>d  to 
the  Ijeing  of  herbivorous  animals,  the  land  wan  wholly  di^void 
of  lliv  Mimi!.  Hi-azilian  fi>n»u  uffvr  anothor  case  in  lUustrft- 
tMn ;  a  stronjirer  case  than  tJic  wiKU  of  New  Zealand,  inns- 
much  us  llie  clinuite  may  W  iL^Mimed  as  moru  congenial  to  the 
development  of  animal  life.  Nowhcn;  on  earth  iloes  Nature 
teem  with  an  e<iual  umoant  of  vegetable  luxuntmcc;  yet  Hra- 
tilian  forests  are  ivinarkable  for  the  almont  total  ab«cncc  of 
laigv  nnimnls.  iVrliops  no  present  tract  is  so  deiiiiely  endowed 
with  animal  life  as  that  of  South  Alrica.  There  sterility  is 
the  prevailing  charactcrixtic.  There  forest-tn.'CM  are  rare,  and 
other  vegetation  iicunt.    Tlicrc  water,  too,  is  iiiiK-quent. 

Present  exaniplett,  vueh  iu>  thew,  Adioidd  make  n  naturalist 
lientutc  before  coming  to  the  conclusion  that  StWrian  wtld^ 
enm  a»  now,  were  wholly  incompatible  with  the  existence  and 
atq>port  of  troops  of  mannnoths  or  maKtixlonf.  Speculating 
M  to  the  latest  time  of  the  existence  of  moctodons  in  Siberia, 
a  einnunstance  has  to  be  noted  that  would  seem  to  counten- 
ance the  belief  in  their  existecoe  up  to  a  not  ver;  remote 


140 


BXTWCT  SPECIES. 


period  of  historic  times.  In  the  year  1843,  the  season  being 
warmer  than  usua],  a  mass  of  Siberian  ice  thawed,  and,  in 
thawing,  untombed  one  of  these  aniina1.«,  perfect  in  all  re- 
spects, even  to  the  skin  and  hair.  Tlie  fleali  of  this  creature 
furnished  repast  to  wolves  and  bears,  so  little  alteration  had  it 
undergone.  Another  ma&todon  was  dl^eutoinbed  on  the  Tas, 
between  the  Obi  and  Ycnesfi,  imar  the  Arctic  circle,  about 
lat.  G6''  Siy  N.,  willi  some  part^s  of  its  flfh  in  «o  perfect  a 
stote,  tliat  the  bulb  of  tlie  cyt:  now  exi.<t.t  preserved  in  tlie 
MiMCOw  niiiseuni.  Another  adult  carca»s,  ai-coinpanicl  by  an 
individual  of  the  same  impede.*,  wil-<  lound  in  1843,  in  lat.  75*^ 
15'  N.,  near  the  riviu-  Taimyr,  the  flesh  beiiij;  decayed.  Aasc^ 
fiiated  with  it,  Middendorf  observed  the  tinnk  of  a  larch  tree 
(jiimu  larir),  the  same  wood  that  now  grows  in  the  same 
neigbbourbood  abundantly. 

It  is  no  part  of  my  intention  to  discuss  the  caii»cx  of 
mammoth  extinction.  Tltts  result  has  ■ustuvdly  not  been 
caused  by  any  onalaugbt  of  the  destroyer  man.  The  Siberian 
wilds  are  scimtily  pupidatod  now,  and  it  lia?  n«vcT  been  sug- 
gested that  at  any  unti?rior  pcrioil  their  human  denizens  were 
more  plentiful.  Natiu^;  oft<;n  cstahlishvs  the  balance  of  her 
organic  Itfu  tbruugh  a  scries  of  agencies  so  abstrusely  refined, 
and  actiiiH,  besitles,  over  so  long  n  period,  that  Ihey  altogether 
escape  man's  cognisance, 

Tlw  believer  in  the  God  of  iiaturv's  adaptation  of  means 
to  ends  will  #ee  no  reason  to  make  an  vjcccption  in  animal 
species  to  what  is  demonstrated  by  examples  in  so  numy  other 
cases  to  be  a  general  laiv.  The  dogma,  that  no  general  law 
in  without  exceptiona — though  one  to  which  im]>licit  credence 
has  been  giveji — may  nevertheless  be  ilevoid  of  the  univei^ 
sality  commonly  itni>uted.  On  the  contrarj-,  the  npplicatioa 
of  this  dogma  may  extend  over  a  very  narrow  field ;  may  be 
only  referable  to  the  codifications,  artificial  au<l  wholly  con- 
ventional, which  mankind  for  their  convenience  eMablish,  and 
under  a  falae  im]>ression  elevate  to  tbe  iMuution  of  laws. 
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If  to^'cttl  proof  in  syllo^stic  form  be  demanded  as  to  the 
prDpositiou  that  laws  establiflttod  hy  Notiirv  Iiavc  no  cxcep- 
ttoos,  the  fulfilment  of  (IcnuiKl  would  not  bu  possible,  inas- 
much as  human  reason  is  too  impotent  for  grasping,  and  too 
reatricted  in  \U  encrf^vH  fur  invtisti^tttnp,  tlio  multifarious 
issaes  which  tho  dUctiKtion  of  »uch  a  thesis  would  involve. 
As  coming  creut«,  however,  iiro  jtaid  by  the  poet  to  ca«t  tJieir 
shadows  before,  so,  as  herahb  and  Iiarbinfjers  of  truths  be- 
yond logical  proof,  come  lieliefx,  tilths,  even  moral  convic- 
tions. Of  this  sort  is  the  as-turance  of  the  hitlanec  established 
by  Nature  at  each  passing  epoch  of  existt-nec  in  the  world. 

The  naturalist  U  impressed  with  the  firm  helicf  tliat  the 
number  of  animal  sjiedeH  existing  on  tho  eiutli,  and  the 
number  of  iuilividuals  in  eacli  species,  are  hulancvd  aud  ap- 
portioned in  tome  way  and  by  some  mysterious  co-relation  to 
the  needs  of  the  univcnc. 

Some  presumptive  te-<timoiiy  in  favour  of  this  belief  is 
afforded  by  the  discuiwioii,  Imrely  yet  concluded,  relative  to 
the  effect  of  small-bird  ik-str<ictiou.  Without  any  more  ela- 
borate  reasoning  on  this  topic  than  follows  necessarily  as  the 
result  of  newspaper  reading,  the  gt-iieral  conccssiou  will  be 
iDJuIe  by  any  Olio  of  unbiassed  mind,  tliat  if  small-bird  destnic- 
tioQ  could  be  enacted  to  its  exhaustive  finality— if  every 
small  bird  could  be  destroyed — the  aggregate  of  life  thus 
duposed  of  would  be  balanced  through  the  increase  of  other 
organisms.  Insect  life  would  t«cui  and  multiply  to  an  extent 
proportionate  with  tho  removal  of  mi  anterior  restraining 
eanse. 

Tlie  nature  of  the  topic  on  wliicli  we  nrv  engaged  does 
not  force  upon  us  the  question,  whether  such  proportionate 
increase  of  insect  life  be  adviuitageons  or  disadvantageous. 
What  we  arc  alone  concerned  to  plaw!  in  evidence  Is,  tlie 
balance  kept  up  between  vital  orgunLsms  of  different  ."pocies 
by  Nature.  Nor  is  the  balance  of  vitality  establinhed  between 
different  atiimal  species.     It  also  may  bo  traceil,  and  even 
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more  (lUtincUy,  between  the  vegetable  and  animal  kingdoms, 
eacli  regarded  in  its  entirety.  Vegetables  can  only  prow  by 
tlie  a£^m!Ution  of  an  element  (carbon)  wlucb  animals  o-olw 
by  i-eapiration,  as  being  a  {Mison.  Considorutiuu  of  this  fact 
well-nigh  forces  the  conclusion  npon  the  mind — if,  indeed, 
the  conclusion  ba  not  inevitable — that  if  throujcb  any  yxtt 
cataclysm  animated  life  were  to  become  suddenly  extinct 
thronghoiit  the  world,  vegetable  life  would  languish  until  the 
last  traces  of  atmospheric  carbon  had  become  ushaustod,  and 
then  perish. 

In  maintenance  of  her  intal  balance,  through  the  (^teratioD 
of  some  occtdt  law,  it  often  liappens  that  animals  that  have 
ceased  to  ho  'obviously  useful,'  as  taking  part  in  a  gcnenl 
economy  around  thuin,  arc  scun  to  die  out.  Wliilst  wolves 
and  elkjt  mamcd  ovor  Ireland,  tlic  muj^ificcnt  Irish  wulf-dog 
waa  ciimmoii.  With  thi?  di.<up))ca ranee  of  wolve*  tlie  bnaed 
of  wolf-dogs  languUhed,  and  bos  ultimately  become  extinct. 
As  a  matter  of  zoological  curionity,  mauy  ati  IH-nh  gontleman 
would  have  desired  to  {jcrjietuate  this  gigantic  and  interest- 
ing race  of  dogs ;  but  the  operation — the  tendency  to  vital 
cquQibrtum — has  been  over-strong  to  bo  coutravvnod:  the 
race  of  Irish  wolf-dogs  has  fleeted  away.  Speaking  now  at 
the  huge  Siberian  mammotlis,  from  which  wo  diverged,  faith 
in  Nature's  balanced  adaptation  assures  us  that  they  died  out 
M>  soon  aa  they  ccaacd  to  be  necestaty  as  a  compensation  to 
some  unknown  force  in  the  \itiil  economy. 

S])uns  and  [>eriods  of  time  such  iis  those,  when  compared 
by  the  human  mind  witli  the  normal  period  of  individual 
fanman  exi«tence,  dwindle  to  nolliingncss,  if  wc  attempt  to 
misko  ibem  tlte  tinit^  of  meB.^iirenient  in  culeulations  invoh-ing 
tlie  duration  of  sjiecies.  IV-rluips  the  data  arc  not  available 
for  enabling  tbt^  most  careful  investigator  to  come  to  an  ap- 
proximate concluRJoii  M  to  the  number  of  years  that  miut 
clajwe  before  the  race  of  existing  elojibants,  African  and 
Indtui,  will  become  extinct;   dcpailin^  from  the  unn}i  as 
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■TC  dcfwitod.     TIio  time,  however,  must  incvit- 
rive  fi>r  tlint  ajaBDuunutioii,  ntulur  the  rale  of  the 
\  omtne  of  things. 

at  ionnts  iix  ehade  nnd  sastviiKncc,  the  nxna  of  wild 
cannot  exist;  and,  inasmuch  as  clcpliatib)  ncwr 
'  in  captiWty,  euch  Utme  vlc[>haut  liuving  been  oncu  r^ 
wl  irom  i\w  furusts,  it  followK,  front  the  coi).tidemlJoD  uf 
■Jbk  remits,  that  souiier  or  luter  (but  itoine  day,  never<- 
i«),  »m^  of  two  ]i»<.Ml>le  iisw»  murt  Uc  conxiiniinatcd, — 
.  ouiu  sliall  ccouK!  to  ff>  till  SdlHluiiiff  tli«  earth,  cut- 
fimats  and  briuging  tlic  land  into  cidtivaiion ;  or 
aU  must  become  extinct.  Who  can  entertain  a 
'to  the  oltcruatii'e !  Man  \\a*  f^me  i^n  conquering 
%efaut  froiQ  tlw  Ume  he  come  ujxmi  tlie  isccnv.  Ani- 
thcoe  Ite  can  domeatkal^  hsvu  gono  on  fli-eting 
fhif,  away.  It  in  most  jtrobable,  nevcrtlwless,  that 
irtiunntv  a^^gregato  uf  vitality  has  at  every  period 
itaincil. 

wt  marked  oxamplui  of  the  passing  away  of  animal 

lin  periods  of  timo  in  come  casea  not  v&ry  remote, 

^even  in  an  bistorica]  seniic — is  seen  in  the  record 

antic  birdii.    The  largest  individuals  of  the  fea- 

iQW  fiitaut  are  ostriches ;  bat  the  time  waa  when 

iGoizeos  of  the  Sahara  were  small  indeed  by 

Biisting  species.     Stmie  idea  of  tiio  hulk  of 

extinct  speiaes — may  be  galht-rod  from  a 

'>tdk  Iff  one  of  ita  egf>s  with  tliat  of  other 

•  M.  Indore  Geoff roy — who  some  time 

'tiMTae  ^gB  lo  the  French  Academy  of 

<f  it  waa  no  leoa  than  eight  litrvH  and 

'I  prove  it  to  be  about  hue  times  the 

*■  ^8  times  that  of  an  ordinary  fowl, 

"^^  '  the  size  of  the  egg  of  the  himi- 

^  ^^^  was  one  of  very  few  that  hav« 

'  ends  to  the  belief  that  it  was 
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one  of  the  largest,  Tho  first  knowledge  of  the  existence  of 
this  gigantic  binl  won  ucquireil  in  1851.  The  sole  remains  of 
tlie  special  liith«rto  found  iire  some  egg-shells  and  a  few  bones. 
The.'te  suffice,  liowever,  for  an  iik-al  reproduction  of  the  crea- 
ture under  tlie  synthetical  trciitinent  of  eomparativc  anatomy. 
The  epioniis  inhabited  Miidiigiisciir,  The  creature's  height 
could  not  have  been  less  than  from  nine  to  twelve  feet ;  and 
the  presen'fttioii  of  its  remains  are  such  as  to  warrant  the  be- 
lief ill  its  coniparativvly  recent  existence. 

Of  •  structure  as  large  a.*  the  epiomis — probably  larger, 
though  differing  from  the  latter  in  certain  anatomical  parti- 
culars, according  to  llie  belief  of  Professor  Owen — is  a  certwn 
New-Zealanil  giant  bird,  called  by  him  the  dinomU.  Am  in 
the  case  of  the  Madagascar  bird,  tlie  evidence  relating  to  this 
is  very  recent.  Some  few  years  ago  an  English  gentleman 
received  from  a  relative  settled  in  New_  Zealand  some  frag- 
ments of  large  bones  tliat  hail  1>elonged  to  some  creature  of 
^>ecie9  undet«nnineil.  He  itent  them  to  Professor  Owen  for 
examination,  and  was  not  a  little  .surprised  at  the  osaurance 
that  tiiv  txincs  in  question,  though  seemingly  having  bi'longetl 
to  an  animal  as  large  as  an  ox,  were  actually  those  of  a  bird. 
The  comparative  anatomist  was  goided  in  coming  to  tliis  con- 
clusion by  a  certain  cancellated  stnicture  possessetl  by  the 
bony  fragments — a  charact^-ristic  of  the  lioiies  of  birds.  For 
a  time  Profi;sMnr  Owen's  dictum  was  received  with  hesitation, 
not  to  say  disbelief.  The  subsequent  finding  of  more  re- 
mains— eggs  as  well  as  Iwnes — soon  justiRed  the  naturalist's 
verdict.  Not  the  slightest,  doubt  remains  now  upon  the  mind 
of  any  zoologist  relative  1o  the  post  existence  of  the  diiinmil; 
nay,  the  impression  prevails  that  tliis  feathered  monster  may 
be  lix'ing  in  some  of  the  more  inacce^iible  parts  of  the  soulJiem 
island  of  New  Zealand  at  the  ])resent  lime.  Be  that  lu  tt 
may,  the  (Unoniis  can  only  have  become  extinct  recently, 
even  u.ting  this  word  in  an  historical  sense ;  ta  the  following 
testiniouy  mil  moke  uumifvot: 
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A  sort  of  tnummificatioii  process  was  customarj-  amongst 
the  MaorM«,  until  Christianity  liaii  f^uiiod  ground  amongHt 
thorn.     The  process  was  not  exactly  similar  to  that  hy  which 
Efr^'ptiao  mummies  were  formed ;  but  resembled  it  in  the  j»ar» 
ttcolar  of  desiccation.     Smoking  was  the  exact  proccjw  fol- 
lowed ;   and   smoked   Maori  heads  nre  common   enough  in 
itttundists'  muscnms.     In  a  general  way,  Maori  heads  alone 
•ere  smoked;  certain  principles  of  food-economy  prompting 
■  more  ntiUtttrian  treatment  of  entire  bodies.     Ncvortlieless 
—as  a  mark  of  particular  respect  to  some  important  chief  now 
uid  then— «Arc^onate  survivors  exempted  his  coqiw  from 
the  OTcn ;  and,  smoking  it  entire,  sot  it  up  amongst  Maori 
hnc  and  pcnalcs,  as  an  ornament.     This  e>q>lanation  is  not 
iltogethcr  par  parentfi^te,  for  it  leads  u|t  to  evidence  fiivour- 
Ait  to  the  opinion  that  the  dinomis  cannot  have  been  extinct 
in  New  Zealand  even  at  a  recent  historical  period. 

Not  long  ago,  the  body  of  a  Maori  was  found  in  a  certsun 
mnote  crypt ;  and,  resting  on  one  hand,  was  an  egg  of  thus 
lwd-;^nt.  Contemplate  now  the  bearings  of  the  testimony. 
Tkc  Maori  race  is  not  indigenous  to  New  Zealand,  but  anrived 
tinTC  by  migration  from  Uawiu.  Not  alone  do  the  records  of 
tlic  two  groujw  of  I'acific  islands  in  ([ucstion  advert  to  such 
miration,  but  certain  radical  coincidences  uf  language  lend 
mnfinnation.  It  is,  further,  n  innttcr  of  tra<lition  that  the 
migrsUoD  took  place  about  thn-e  )iun<lr(vl  yi-ar*  ago.  Now, 
ei«ii  if  the  recently  discovered  specimen  of  Maori  mummy  art 
bad  been  executed  on  the  very  fir$t  wirent  of  the  race,  the 
period  elapsed  would  be — historically  s]^)caking — recent.  The 
lam  of  chanoc,  however,  are  adverte  to  any  such  assumption; 
and,  moreover,  tl»c  degree  of  civilLsation — if  the  expression 
ttty  be  used' — implied  by  the  dedication  of  nn  entire  human 
Mdy  to  an  aarthetie  piiqiose,  instead  of  devoting  it  to  one  of 
summon  utility,  eould  only  have  been  schio^'e<1  after  a  ceis 
bin  lapse  of  lime. 

According  to  Profesaor  Owen,  there  must  hare  been  many 
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species  of  dinoruiK.  Thv  largest  individunli  of  oiie  specie)^ 
acconliug  to  liim,  could  nut  tmru  Ixien  IcM)  than  four  yards 
liigii.  According  to  Utc  tuimo  iiuttiraliMt,  niun-ovt'i-,  tJK»c  birds 
wcrv  DDt^nniLrkablu  Uy  their  sixB  nlouu ;  ihvy  bitil,  lie  nven^ 
ccrtaJD  jwculiurititts  of  tbnn,  c-itabliKhing  a  luik  between 
Uicin  iinil  the  ctusowuy  and  apteryx :  lliu  latter  a  curioua 
bird  xt!ll  found  in  New  ZealiiDi!,  but  very  rare. 

Of  colo&sal  dimcnsiutks  aa  were  the  diiioniis  aiid  eptOEUO, 
tliv  sir-G  <if  both  uiika  iuto  iiiitigtiUicaiice  by  <^ouipari«(>n  with 
anotliur  jjiaiit  bird,  tracer  of  wUicb,  and  only  u-aoeK,  arc  iw- 
oovvrable  in  Kortli  jVmcrica,  at  the  epoch  when  the  deposit  of 
the  coiichyhan  sta^D  of  Massachusetts  was  }et  soft  eiion^h 
to  yield  under  the  feet  of  creatui'es  stepping  u[ion  its  surface. 
Footsteps,  indeed,  are  tlic  uuJy  traeea  left  of  these  giant  birdi, 
and  they  are  found  side  by  side  with  the  impriatit  of  drops  of 
rain  which  full  on  thu  yieldiug  surface  ui  those  early  timet. 
Mostly  tlie  footmarks  oiily  com»j>ond  with  thivc  toes,  but 
occasionally  there  are  tractas  of  a  fuurth— a  toe  comparabie  to 
a  thumb,  only  directed  furwanis,  not  Utckvrurds.  Marks  of 
claws  are  occasionally  found.  £very  trace  and  lineament  ot 
the  Missiisippian  bird  is  nianellouitly  exceptional.  Tho  feet 
most  have  bocn  no  less  lliiin  lifteen  inchw  loiij^  witlmiit  irck- 
oninc  the  liinder  claw ;  tlie  leiip;tb  of  which  uione  Is  two 
inehec  The  width  must  have  been  ten  indies.  The  inter* 
i-als  between  these  footniarkA  correspond  evidently  witJi  the 
stride  of  the  monster,  which  got  over  the  frraiiiid  by  coi-etin^ 
successive  stages  of  from  four  to  live  feet]  ^^'hen  wu  coo- 
sitka'  that  the  stride  ef  an  ostrich  is  no  more  than  from  leu 
to  twelve  iucbe^  tltc  application  of  this  record  will  be  obvious. 
Here  closes  the  testimony  ah-eady  revealed  in  respect  of 
bird,  except  wc  aUo  refer  to  it — which  is  apocryphal' 
oo]>roliths,  or  cxcremcutitious  matters,  found  in  tlie  same  foi^ 
mation. 

For  tlie  preceding  facbi  naturalists  are  indebted  lo  iiie  ui- 
vcstigatious  of  Mr.  llitchcock.    Tlie  evidvucc  adducvtl  leaves 


plane  for  doabt  as  to  tbe  prc^ioos  exirteturc  of » giant 
i,  to  whicli  tlie  traces  are  referable.  Natiiralbts  wen 
hIow  to  come  to  tbii  coocluajoii,  ao  extraarJiiian'  dtd  it  seem 
for  a  bird  to  bxvm  lived  at  a  period  so  remote  as  tliat  when 
these  geol<^cai  fonnattons  were  deposited.  To  gain  oome 
itlea  of  tlie  aittiquity  of  tbat  formation,  one  bas  onl^  to  re- 
meuiber  tltat  the  coiich^Uau  sto^  is  only  the  fiflh  in  the 
onler  of  time  of  the  twenty-eight  stagps  of  which,  according 
In  Akide  d'Orbigny,  the  ciiist  of  the  earth  is  made  up,  from 
(be  ]ieriDd  of  primitive  rocks  to  the  present  date.  iIow<.'\"cr, 
many  recent  facta  have  tended  to  prove  tljat  scTOral  atiimals 
— mauunaiians  and  ssiurians  amongst  olJiers — are  far  more 
■ndeiil  than  bad  l>een  imagined ;  un<ler  the  light  of  which 
nidence  these  giant-bird  fuat[)rints  have  lust  mnch  of  the  j 
injirobability  that  once  seemed  t<>  attaclt  to  thera.  I 

Pass  WB  on  now  to  the  traces  of  another  very  curious 
bird,  tbe  extrteticc  of  which  has  been  dcmonstratod  by  Pro- 
fcMOr  Owvn,  according  to  wboin  the  creature  must  ba^'c 
liTvd  at  tbe  epoch  of  tbv  schists  of  Subcnbotcn.  The  name 
j^rren  by  Profivfor  Owen  to  this  curious  extinct  binl  is 
ArcheapUri^.  Ibi  peculiarities  arr  ira  numoTous  that  for  mmc 
tiuu.-  natamlislK  doubted  whether  it  should  be  considered  a 
Rpdle  or  a  bird ;  betweun  which  two  then.'  vxM  niimerom 
poots  of  «milarity.  And  now,  whilut  di-ali»g  with  binl- 
pante}  it  would  be  wrong  nut  to  make  »oinc  reference  to  a 
discovery  made  in  1855,  at  Uos  Mcudon,  uf  certain  (>«i<eous 
nnnain!^  rvfrrable  to  a  bird  that  mnst  hat's  attained  the  di- 
iDOuions  of  u  hone;  n  bird  that  flontod  on  water  like  a 
•mm,  and  poised  it-<cif  at  roost  upcm  one  leg.  Monsieur 
Constant  PrcvtMtt,  the  uattindi^t  who  has  most  stn<)ied  this 
bird,  gave  to  it  the  name  otGattomii  Parineruit,  T)ie  bony 
remains  of  t}ii«  creatnre  were  found  in  the  tertitirv  fmina- 
tion  in  a  congh>mera(e  associated  with  chalk;  drcumstsnces 
wliieh  refer  the  gaatomis  to  a  date  more  remote  than  any 
yet  iicconlud  to  any  other  bird. 
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Froin  n  bare  record  of  facts  conleniplate  we  now  our 
]>lniict  as  it  must  liavc  been,  when  inhabiled  by  the  mon- 
stroiiB  binis  nnd  reptiles  ami  (niadnipofls  whitrh  preceded  the 
iidvcnt  of  man.  Those  were  times  when  animated  forms  at- 
tained <tiiiiensioiiis  wliich  are  now  wholly  exeeptiona].  That 
may  be  deserihed  m  the  age  when  phywcal  and  phyaiolo^cal 
forces  were  <loininniit,  iis  the  force  of  moral  agency  domiuat^e 
over  the  present,  and  is  destined,  as  appearances  tend  to 
prove,  to  dominate  more  fully  hereafter,  ifight  it  not  seem 
that  in  nature  an  economy  Ls  recognisable  similar  to  the  eco- 
nomy of  human  existence!  (^aii  we  not  recognise  an  an- 
tagonism between  the  development  of  brute  force  an<l  of  the 
quality  of  mind?  Would  it  not  even  seem  that  nature  could 
not  at  one  and  the  same  time  develop  mental  and  corjwreal 
giants?  The  physiological  reign  has  only  decHneil  U>  pre- 
pare the  ad>i;iit  of  moral  ascendancy.  Giant  bodies  seem 
departing  from  the  earth,  aufi  giant  spirits  commencing  to 
rule.  ITumanitv  is  progressive:  is  not  this  prngrvaaion  made 
manifest  liy  zoologicid  rewlationst  The  first  bont^traces  of 
human  beings  range  back  to  an  epoch  posterior  to  the  mon- 
•troos  quadnipcds  entombed  in  the  diluvium.  Hereafter 
giants,  ]>robably,  will  only  be  seen  in  the  moral  world, 
grotwer  c«q)oroal  giant  forms  having  become  extinct.  The 
physical  gigaiitesque  is  not  yet  indeed  banished  from  the 
earth,  but  tJie  period  of  lbs  banishment  M-ould  seem  to  be  at 
hand. 

Prc)bably  all  the  great  l>irds  to  which  referenee  has  been 
made  were,  like  Ibe  ostrich,  incapable  of  flight.  This  defect, 
when  conteinptntcd  from  the  point  of  viev  suggested  by 
modem  classifications,  scoirirf  one  of  the  most  remarkable 
ftberratious  of  natures  of  which  we  have  cognisance.  For  a 
bird  to  be  deprived  of  what  seems  the  most  essential  charac- 
teristic of  binl-life — to  be  banished  from  the  region  that  mh 
have  come  to  regard  as  the  special  domain  of  bird-life — 
bound  to  the  earth,  forced  to  mtnglo  with  quadrupeds — seems 
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to  the  mind  th«  i:omplctcst  of  ull  [Kissible  departures  from 
establishod  typo. 

Tlx'Uf^IiU  .iticli  a.1  t}ii!!X!  n'.siilt  fmm  our  artjficial  ^'Rtenu 
ainl  dasiiticiitiiin.-..  Ajiart  tVrtm  tht-si-,  tin;  condition  of  ^nnt 
walking-birdi  tli»t  tecrf^  and  to  a  limited  extent  still  are,  will 
be  found  to  hannoiiiae  wdl  with  sutToiin<Iing  coiiditions. 
Suppose  vc  take  the  ca-sc  of  tho  i>»trich  for  cxiinipk-^  tliis 
bird  being  tiie  chief  lining  representative  uf  giant  bird-life 
remaining  to  u.s  from  the  post.  In  tliv  ostrich,  then,  do  we 
view  a  creature  so  jierfectly  adapted  to  cotiditloun  which  sur- 
round it,  that  nil  need  fatU  sliort  and  no  quality  is  in  excess. 
A  complete  bird  in  niont  anatomical  cbaracteriiitics,  it  borrows 
others  from  another  type.  The  sum  of  the  vital  elements 
which  normally,  had  tlio  ostrich  been  like  fljing  birds,  sbould 
hare  gone  to  trnilow  the  wings,  has  been  directed  towards  thv 
legs  and  feet,  and  thereupon  concentrated.  Bird  qualities 
■ad  beast  qualities  have  mingled,  and,  as  we  now  perceive, 
hav<-  hurmonti«ed.  If  to  the  ostrich  flying  is  denied — if  it 
can  only  travel  on  foot,  yet  a  it  an  excclh-nt  pedestrian.  A 
i|uality  of  whtcli  it  hat  been  deprived  we  now  find  to  have 
been  transmuted  into  another  quality  —  l/ie  oatrUh  hot  found 
ill  tiitticatmL 

Bcflecting  thus,  we  cease  to  pity  the  ostrich.  We  be^n 
\o  tee  that  Nature  has  been  supremely  wise,  our  classifics- 
tions  only  luiviiig  led  us  into  error.  A  new  tliought  dawns 
■poll  our  apprehension :  instead  of  longer  regarding  tlie 
ovtricli  a.s  furnishing  an  example  of  nature's  bird-creative 
power  gone  astray,  we  come  to  look  upon  tJits  creature  us 
iicMgnc<l  upon  the  t}'pe  of  ordinaiy  walking  aiuinals,  and 
having  some  bird  chai'acteristics  added.  Assttrt'dly  this  point 
rf view  is  better  than  tlie  other;  for  whereas  tint  first  i-cveals 
nature  to  as  throogh  the  distorting  medium  of  an  nbstrao- 
tion,  the  other  shows  us  natare  herself.  It  is  not  a  matter 
of  complete  certainty  that  the  bird-tyjK?  as  naturalists  explain 
uui  deiine  it  in  their  s^'stvins  cjciste;  but  there  can  be  no 
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Joubt  as  to  Uio  existence  of  tlic  otOricIi.  In  this  nwdc  of 
exjiression  tlie.re  U  notliing  paradoxical ;  aiid  dou)>tles«,  when 
wc  coiiie  lo  reflect  upon  it,  the  can}  will  not  fail  to  seom 
a.  little  »trange,  that  vre  are  so  commonljr  in  the  habit  cf 
tcMin^  llie  iiKVjualities  of  beings  hy  refcivnce  to  systems^ 
insttiail  of  following  the  oppo«te  conne,  tiz.  that  of  testify 
tlic  vuluc  und  coinplvtviioss  of  fijstcnis  by  rarerence  to  the 
(joaJitics  of  inilividuulx  tlioy  vmlinice.  Xttlurali.fcts  invent  a 
K}'stcin  and  mnke  it  tlu-ir  touelnttonc  oftnilli;  nhcn^aa  the 
rvaJ  touolistoiic  wotdd  be  tb«  orcatnrc  st-stemalii^ml.  Tbe 
ostrich  simply  goes  tu  prove  that  tho  zoological  l^-pea  ima- 
giDcd  by  iiattiraliiiU  are  endowed  with  Icee  of  ttic  absents 
than  philoeopliers  in  tlieir  pride  of  sciences  hnd  ima^ned. 
Jlabnal  tj-pes  anj  not  Ihc  strangers  lo  cju-h  other  that  arti- 
ficial clnA!>i(ication»  would  mnke  them  npjicar. 

Neither  in  flexibility  of  binUt^ipe  alone  manifested  by  the 
examples  whervin  a  bird  aeijuires  cliarufteristics  of  quadru- 
peds und  other  nnlking  oniinids.  Wings  may  even  bceome 
metamorpbosod  inti)  a  i-ort  of  flns,  tlins  establishing  a  con- 
nection between  bird-lifo  and  fish-Iifc.  Tliis  occurs  in  the 
mancbol,  x  bird  not  less  R<]uatic  in  its  liabits  than  the  seal— 
of  flying  and  walking  almost  equally  incapable— ~a  bird  the  na- 
tural locomotive  condition  of  wliidi  is  to  be  plunged  in  water 
up  to  the  nock.  Assur«dly  nothing  can  lie  more  absuixi  than 
the  attempt  to  TecogniM^i  in  these  ambiguous  orgniiisatian^ 
so  many  attempts  of  natnri;  to  pasH  from  one  tj-pc  to  another. 

Xo  miittrr  what  religions  system  one  may  have  adopted, 
<H'  wliat  philowipliical  code:  tlte  iiitcri>n,'1ation  of  Xature 
accordittg  to  which  sho  is  rejiresenlcd  iLt  making  cnmn, 
trj'iug  oiiwriments,  la  alike  inadmiitHibi&  Neithrr  God  oniiii- 
Bcient,  nor  nature  infallible,  cati  be  aMiunied  by  the  philosopher 
OS  trying  experiments.  There  aru,  indcitd,  m>  CHsiiyn,  no  fxptri- 
mtntt  ill  nature;  but  decrees — tmn.iitions.  Whervforo  tlnse 
trBDSttions  f  is  a  question  tliat  brings  PhiloMojihy  to  bay,  and 
demonstntes  her  weakneu.     It  is  a  (jueAtion  th»t  cannot  bo 
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pondered  too  'Io(![i)y.     Therein  lies  tbe  germ  of  some  f^reat 
mj-slcrv. 

Be^'erting  to  Etird-giants,  past  and  prpscnt,  it  is  assuredly 
incorrect  to  aftumie— >«s  certain  natnraliatfi  hstvo  assumed — 
thst  flyinfr  would  Iiavo  )>ccn  incompatible  witli  tlicir  bulk, 
"nien  exist  birth  nf  I»rvy,  of  wbosc  boilics  ihe  specific  gravity 
does  not  differ  much  from  Utnt  of  tiw  oetricb,  and  arc  power- 
fill  in  flight  ne*enln-U\«t. 

Another  class  of  facts  rii«  tip  in  opptwHion  to  the  hypo- 
thens,  that  mere  ^rmnileur  of  dimcit«ion)i  iit  ttw  limit  to  vrinf«ed 
flyin^T.  Tlie  iipterix  ami  tbe  manrliot  do  not  fly  nny  moro 
(lian  the  oKtriL-h.  Neillter  of  tbe»e  in  h  larff«  bird,  tior,  reU- 
drely  to  sixe,  a  hrary  bird.  As  rc^ardi^  the  <-j>ionii.'t,  tlio  fact 
B  not  univeraaity  lUTTcptud  by  nnluraii.iu  tliiit  the  crrature 
■M  like  the  ostrich,  the  npterix,  bik)  nistunary'— «  mere 
wdfcing  bird.  An  Itnlinn  naturalist,  Signor  Bianeoni,  has 
tnted  a  certain  peculiarity  in  tlvc  mctatanal  bones  of  the 
WMtiMM,  nhifU  induces  him  to  refer  it  to  tbe  category  of 
wingod  birds  of  prey.  If  this  hypotbcds  be  tenable,  then  a 
sort  of  giant  vulture  the  epioniiit  vnxdd  have  hocii— one  in 
whote  imposing  presence  the  con'Ior  of  tlie  Andei  would  have 
(fariodlcd  to  tbe  dimeoMon*  of  a  Imuard.  Further,  if  tNgnor 
fiianconi's  assumption  hold  good,  tlien  may  we  not  have  done 
■nan  in  baninbing  tlie  'roc'  to  tbe  rcalra-i  of6ct)on?  Old 
Marco  Polo,  writing  in  tlie  thirletiiith  ccnturi-,  deicribed  tbe 
rec  circuiivttAiitially ;  and  his  aixonnt  has  b<>cn  long  con- 
wkted  as  citliur  a  liirtion  or  a  mistake.  8ignor  Bianconi, 
ooroing  to  tlte  n-scoe  of  his  fitl low-countryman,  tliinks  that 
the  Italian  traveller  may  biivi*  actually  described  n  giimt  bird 
of  prey  extant  at  tlie  time  when  he  wrot^  but  which  has  now 
become  extinct. 

A  notice  of  extinct  birds  would  be  tncemplcte  without 
leferencu  to  the  dodo,  tlio  very  existence  of  which  had  been 
lately  questioned ;  so  completely  has  it  ileeteil  away  from  tbe 
earth.     Messrs.  Itroderip,  Strickland,  and  ^{elvillc,  however. 
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have  amply  vindicated  th«  dodo's  claim  to  be  regarded  a 
former  dcnixen  of  the  world  wo  lire  in. 

The  dodo  was  first  seen  by  the  Dutch  when  they  landed 
on  the  Isle  of  France,  at  that  time  uninhabited,  immediately 
subfiequent  to  tlje  doubling  of  Cai»e  Horn  by  the  Portugnne. 
These  bii'ds  were  described  as  having  no  wings,  but  iu  tbc 
place  of  them  three  or  four  bkck  feathers.  Where  the  tail 
sliould  bf,  there  grew  iustead  four  or  6ve  curling  pltunoi  of 
a  grayish  colour.  In  its  stomach  each  dodo  was  sud  to 
have  conmionly  a  stone  as  big  as  a  6st,  and  hard  as  titu  gr»y 
Bentumur  iilone.  The  boat's  crew  of  the  Jacob  van  Xeck 
called  dodoa  M'aU/h-vogela  (surfeit-birds),  because  they  could 
not  cook  tliem  or  make  them  tender ;  or  because  th«y  woni 
ftble  to  get  BO  many  turtle-doves,  birds  which  bad  u  muck 
more  pleasant  flavour,  so  that  they  took  a  di»^st  to  dodos. 
Likewise,  it  is  said  that  thrtx-  or  four  of  these  birds  were 
enough  to  afford  u  whole  ship's  company  one  full  meal.  In- 
deed, the  siulors  salted  down  some  of  them,  and  carried  them 
on  the  vaynffi. 

Many  descriptions  of  the  dodo  were  given  by  naturalists 
after  Uie  commencement  of  the  seventeentli  century;  and  the 
British  Museum  contains  a  painting  said  to  liave  been  copied 
from  a  living  individual,  l.'nderneath  the  painting  is  a  leg 
still  finely  preserved;  and  in  respect  of  this  leg,  naluraHsts 
are  agreed  that  it  cannot  belong  to  any  existing  species.  The 
dodo  must  have  been  a  curious  bird,  if  Mi-.  Strickland's  notion 
of  him  be  correct ;  and  Professor  Kcuihardt,  of  Co])enhagen, 
boltb  a  siuiiloi'  opinion.  The  dodo,  these  naturalists  affirm, 
was  a  vultiu\>likc  dovt, — a  sort  of  ugly  giant  pigeon — but 
witli  beak  and  daws  like  a  \  ulture.  He  liad  companions,  or 
neighbours  ut  Ica-tt,  not  dissimilar  in  nature.  Thus,  a  binl 
called  the  eolifaire  inhabited  the  small  island  of  Itodengoes, 
three  hundred  miles  enat  of  the  Mauritius.  Man  lia^i  exter- 
minated the  solitaii-e,  tut  well  a.*  other  birds  nearly  allied, 
formerly  denizeits  of  the  Isle  of  Bourbon, 
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The  dodo  will  be  seen  no  more;  the  race  lias  fleeted  away. 
Among  binL«,  the  emeu,  ttic  cussovary,  and  the  npterix  are 
species  rapidly  Viuiishiiij; :  amoiignt  iiiiiKinipcds,  ttiu  kan- 
garoo^ the  platj'puti :  otliem  nIowIv,  but  not  less  Hurely.  After 
s  while  they  will  be  gone  from  tlie  earth  wholly,  as  bean^ 
wolvc-s  mammoths,  and  liyeiias  liavc  f^mo  from  our  own 
islands.  The  fJoi  jjrimi/ffnun,  or  ^reat  wild  bull,  was  common 
in  Uvrmany  when  Julius  Cxsar  flourished.  The  race  has 
becume  wholly  extinct,  if,  indeed,  not  incorporated  with  tho 
lirced  of  larpe  tome  oxen  of  Northern  Europ<2.  Tlic  wnw 
would  have  become  extinct  but  for  the  care  taken  by  Russian 
OBperors  to  preserve  a  remnant  in  Lithuanian  forests.  Tlie 
beaver  bnilt  his  mud  huts  along  the  Saonc  and  Rhonv  up  to 
tlie  last  few  generations  of  man ;  an<l  when  Hannibal  pa»vd 
tlirough  Gaul  on  his  way  to  Italy,  beavers  in  Gaul  were 
ammon.  Thus  have  animals  migrated  or  died  out;  passed 
away,  tlte  balance  of  llfu  remaining. 

^[an  lias  gone  on  conquering;  now  exterminating,  tunc 
mibjecting.  Have  the  fishes  of  the  sea  and  the  birds  of  the 
air,  the  time  will  perhaps  come  when  creatures  will  have  to 
chouse  between  subjecrtion  or  death.  Ostriches  woulil  lecm 
to  be  reserved  for  the  first  alternative,  seeing  that  in  South 
Afiin,  iu  Southern  France,  and  Italy,  these  bii^  have  hitvly 
been  bred — domiciled  into  tame  fowls — in  behalf  of  their 
intbers.  Verj"  |trofitabIe  would  ostrich-farming  seem  to  be. 
These  giant  birds  want  no  t'oud  but  grass,  and  the  yearly 
fietther>yield  of  each  adult  ostrich  realises  about  twenty-five 
INxuids  sterling. 
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*ls  tlie  name  of  God,  amen!  Whercnfl  Captain  Cndjoe, 
Captain  Acnmpong,  Captaiu  Johnny,  Captain  (.'uffec,  Cap- 
tain  Qiiitco,  and  several  otlier  negroes,  their  dependents  and 
adherent^  have  been  in  a  state  of  war  ajid  hostility  for  sovenJ 
ywirs  past  agninst  onr  soverclj^  lord  the  kinp;  and  whorpaB 
^Mfiu-v  ami  fnciidsltip  among  nuuikiud,  and  the  preventing  ihc 
eJ^n.-'ion  of  itnman  blooti,  is  agreeable  to  G'kI,  consonant  to 
a-iiMiiii,  iind  dfsircd  by  cwiy  good  man,' — and  wlicrciis  and 
tpAri-fffi',  thrmiftli  many  gpocificwtionti,  ire  come  to  the  conclu- 
sion that,  'first,  all  hofitiUticA  shall  cease  on  both  sides  for 
ever;  secouiUy,  that  the  said  Captain  Cndjoe,  the  rest  of  bis 
captains,  adherents,  and  men,  sliall  be  for  erer  after  in  a  per- 
fect slate  of  freedom  and  liberty :  excepting  those  who  liare 
been  taken  by  them,  or  fled  to  them  within  two  years  last 

post; 

Such  in  the  Htenil  beginning  of  articles  of  parificniion 
iR^i  the  Maroons  of  Trelawney  Tov,ni,  and  concladed  March 
l«t,  1738,  by  John  fiiitlme  and  Francis  SatUer,  Ksquires,  on 
1x-hnlf  of  his  lato  roost  gracious  Majesty  King  G«orgo  the 
Scconil.  From  the  tenor  of  tliij  document  it  seemit,  then, 
Uiat  the  Mimioiiit  wero  a  people  of  .loino  importance;  aa,  in- 
deed, the  rcsuh  of  many  a  .lan^iiiuiiry  mountain  fight  in 
Jamaica  pro^'ed  them  to  he.  That  the  Maroons  were  Ntill  in 
force  at  th«  time  of  llio  late  Jamaica  oulhn-ak,  the  fact  of 
(heir  cooperation  pryiuil.  They  still  hold  their  own,  may 
oven,  indeed,  be  said  to  llouri&h,  in  the  mouiiliun  region  of 
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Jamuca.  ^VIw>,  tlion,  are  ilie  IkLunonsT  Nejrroes,  cerlatiilj'; 
the  lUQliipliciU'  of  captainti  !ipc<-ifiecl  in  tlie  treaty,  a^  w«tl 
as  the  grotesque  naineH  boroe  by  ihose  captains,  prove  that 
much.  Very  altwige  the  circumstances  muat  have  been  1o 
hare  permitted  a  band  of  negroea  in  the  highlanils  of  .ramaica 
to  have  settled  tliemselves  dovrn  in  tlie  heydoy  of  slavi-ry,  to 
have  bid  deGaiice  to  soldiers  and  blood liouud.i,  (o  have  worsted 
the  kin|^9  troops  again  and  Again,  iinally  to  hare  broaght 
about  tenns  of  cocnpromide,  and  the  ugnatuie  of  »  treaty  of 
friendship  coocliM  in  such  language  as  we  hat~c  just  tmn- 
scribed. 

The  oriji^n  of  the  Maroons  was  in  tliia  wise :  Jamaica  was 
mK|Dure<l  from  ihe  S[>nitbrd.i  during  the  prat«ciorate  of 
Cromwell,  in  ihe  year  Hi55,  by  an  armament  under  the  com- 
mand of  Admiral  I'enii  aini  General  Venables.  IV-fore  the 
attack  the  Spaniards  urc  said  to  have  poflsc«sed  about  1,500 
twlsved  negroM,  mmt  of  wliom,  on  the  siinvndcr  of  their 
nasten,  retreated  to  th«  monntaini,  whence  lhi?y  made  fee- 
([iietit  excursions  to  harass  tlio  English.  'Tho)-c  blacks  will 
pore  a  thorn  in  the  rides  <if  the  Enjj^ish,'  wrote  Mnji>r-^cn- 
eral  Sodgcwick.  one  of  thf  Krilisli  officers,  to  Stsivtarj-  Tliiir- 
(ooin  1650.  *Thc}-  pvc  no  (pinrlcr  to  my  nw-n,"  be  further 
wrote,  *  destroying  tlicm  nrmorscIcsHly.'  Well  might  the 
maJDT-geBcr&l  lia^^  thus  testified.  Hardly  a  week  poswd 
wittoDt  the  murder  of  one  or  more  of  his  soldiers.  '  They 
ha^e  no  moral  sen:>r-,'  wrote  he,  'and  not  understanding  wtuit 
the  laws  and  ctwtoms  of  ct^nl  nations  mean,  we  know  not  how 
lo  capitulate  or  trMi  with  any  of  tlicm.  But  be  assm'cd  they 
must  either  be  destroywl  «>r  brongbt  in  upon  some  terms  or 
other.'  He  wrote  the  tmth;  what  he  predicted  soon  came 
tojiass. 

Towania  the  Intttn*  end  of  thv  same  year  the  British  anny 
gained  some  triHing  advantages  over  the  Ktaroons,  who  oooa 
proved,  by  retaliiitton,  the  snake  was  scotched,  not  killed. 
Forty  soldiers  having  wamlcrvd  from  hc4id-(juarleni  wvre  cap- 
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tuKd  uikI  killed.  The  KnglUli  were  funous.  A  Muroon 
hunt  was  got  up,  but  not  with  uiuch  effect.  Seven  or  uight 
deiiii  negroes  are  said  to  have  been  all  that  the  British  had 
to  show  for  it,  whilst  the  main  body  of  Maroons,  i-scapiug 
undi.T  the  direction  of  a  leader  of  some  talent,  and  named 
Juan  do  Bolas,  maintained  their  ground  so  well  that,  when  it 
canic  to  negotiation,  they  obtained  pardon  and  freedom.  A 
large  piirty,  however,  would  not  condescend  to  treat  with  the 
British  government  at  all.  Kotiring  to  the  niouutain:t,  they 
held  their  ground;  and  to  this  party  was  iirst  a])plied  the 
spet'iiil  designation  of  Maroons — why,  nobody  scciiu  to  have 
been  able  satisfactorily  to  explain. 

According  to  Mr.  Long,  tlio  word  signilies  among  SpaniBfa 
Amcrieun.H  hog-liutilcra ;  am!  as  the  woods  of  Jamaica  ahoond 
with  wild  pig*— a  fiiv<nirit(;  food  \vith  runaway  negroes — herein 
may  he  found  the  explanation.  Tlic  Freneli  encyclopnwiists, 
liowever,  under  the  vt'ord  tnarron,  gave  anotlior  etymology. 
Marron,  tlie  wrilur  there  explain:*,  Is  th«  name  j^\'en  in  the 
MauntiuK  to  runaway  negroeB,  being  derived  from  the  Span- 
ish word  simaran,  which  significx  un  ajw.  Am  the  runuvray 
slaves  retired  to  the  wiM  woo«L<,  the  abode  of  motikeys,  so  ihe 
encyclopaedist  writer  expUins  that  iht  Spanianla  classed  tliem 
with  the  monkeyish  race. 

The  Murooiis  must  have  well  maintained  their  independ- 
ence for  the  next  seven  years,  when  we  find  tJiat,  iu  1^63, 
the  I>ieutenant-govemon  of  Jamaica,  Sir  Charles  Lyttelton, 
and  his  council  issueil  n  prtKlumatlun,  offering  a  fnll  pardon, 
twenty  acres  of  land  each,  and  freedom  from  all  manner  of 
.tlavery,  to  such  of  them  as  &liotdd  surrender.  Tempting  pro- 
posals, cortaiidy,  for  such  its  liked  them;  but  the  Maroons 
liked  them  not.  They  held  their  own  hunting-grounds — the 
woods — and  wore  content.  Far  from  settlements,  they  took 
earo  that  none  shotdd  eome  near,  by  killing  every  pioneer  of 
advance  who  was  rash  enough  to  make  that  experiment.* 
MiMuitime  tlie  governor  having  made  fricnda  with  Juan  de 
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Rolas — a  name  nof  unknown  to  uh — having  pUccd  liim  as 
colonel  at  tlie  head  of  a  black  regiment,  and  sent  lliu  black 
r^jment  a^inst  the  Maroons  proper — thoae  who  affeoted 
the  independent  form  of  life — great  hopes  of  sticcess  were 
nnrtared.  All  in  vain.  The  black  Don  with  his  regiment 
fell  into  ambush,  and  was  cut  to  pieces.  Thence,  for  for^' 
jrears,  the  Maroons  had  it  all  their  own  way  with  the  English. 
Not  the  slightest  impression  was  made  upon  them ;  and,  when 
opportouit^'  happened,  thev  murdered  everj'  white  tliaf  came 
in  their  way — niait,  woman,  or  child. 

In  fortp  years,  forty-four  Acta  of  jVssembly  were  passed, 
and  two  hun<iretl  an<i  forty  thousand  pounds  spent  for  sup- 
pTOsaing  the  Maroons,  yet  were  they  not  suppressed.     On 
the  contrary,  in  1730  they  were  grown  so  formidable,  under 
nn  able  general  named  Cudjoe,  that  the  colony  had  to  be 
ttiengthened  againnl  them  by  the  addition  of  two  regiments 
of  regular  tniops.     liegiilur  soldiers  never  seemed  to  he  of 
nmeh   avail   in   Maroun   ivarfare.     The   mountain   negroes, 
though  ihey  generally  managed  to  get  the  better  of  troops 
sent  against  them,  were  not  and  are  not  a  race  of  preeminent 
^Ji«-««ters.     They  did  not  like,  and  do  not  like,  figlitinfj  for 
^pghttng's  rake.     Their  favourite  practice  was  to  diitper^;  in 
ma\]  parties,  penetrate  to  the  settlements  of  the  n-liite«,  bum, 
massacre,  and  otherwise  destroy ;  and  so  did  they  continue  to 
gun  strength  and  consequence,  until,  by  17.?3,  tbeir  depre- 
dations had  become  intolerable.     Then,  as  a  memorial  from 
(iir  legislature  of  Jamaica  set  forth,  the  Maroons  had,  within 
a  Ebw  years,  greatly  increase<l,  notwithstanding  all  the  mear 
tKB  that  had  been  concerted  and  made  use  of  for  their  sup- 
prenion;  that  they  were  the  great  terror  of  his  Majesty's 
tnbjects  in  those  parts,  who  had  severely  stifTervd  by  the 
fieqncnt  roblteries,  murders,  and  depredations  committed  by 
them;  that  they  plundered  all  around  tliem,  causing  sevexa] 
pbntations  to  be  thrown  up  and  abandoned ;  and  in  the  same 
ftnin  the  memorial  went  on.     Government  responded,  and 
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iu  a  maiuior  that,  liowevor  hiul  the  &{iirooiu  miglit  havu  been, 
shucks  «ver/  seiitimuut  of  liamanity.  It  nukw  nn  EngUdi- 
nua  feci  aaliamoil  to  Icani  tUnt,  not  much  nunv  thao  a 
bumlretl  yvars  ago,  blofxlhouiids  wirrc  brought  from  Cuba  to 
Januuca  for  the  express  purpose  of  hunting  tbo  Maroons  to 
tltoir  strongholds.  i>m»U  blockhouse  garrisons  were  esta- 
blished, at  fretjueiit  intervuU,  on  thv  margiu  of  the  Maroon 
retzeats.  Tlience,  idiirmishing  cspcctitioos  were  dispatched 
luuler  guidance  of  European  oiBoi-n.  Thu!  actual  combatants 
wvi-c  blooil bounds,  as  already  stated,  ami  also  ccrtiUD  warrior 
Indians  specially  imported  from  Cvntrul  America. 

Keprehensibic  though  tSio  systum  of  w-arfarv  waf,  it  nDver- 
tlieless  luut  tl)c  effect  of  giving  such  a  blow  to  the  Maroon ' 
community,  that  they  sudd  for  peace.  Thej-  were  far  from 
being  utterly  broken,  ncvL-i-tlielcM ;  in  testiittouy  of  wliich, 
tlie  ccMivtintioii  entered  iiiU>  between  them  and  the  British 
^veniutent,  the  o|)eriiiig  cJiiuMS  of  which  were  gi^cn  at  the 
bc^nniiig  of  tbi»  nketdi,  standit  in  proof.  As  regards  the 
mulual  innity  promised,  the  frivudship  that,  b«twe«u  Ji^gli^ 
and  Maroon,  wa«  to  Ia«t  /or  ever,  if  such  particiUar  vow  of 
eAo'ual  friendship  has  not  been  rigorously  kept,  why  even 
then  tlie  Maroons  cannot  be  upbraided  with  git-ater  rioiatirai 
of  a  treaty-pledge  tlian  the  government  of  many  a  Kuropean 
nation  tliat,  for  the  sake  of  jwliteuess,  one  bad  better  not 
name,  though  it  would  not  be  so  very  hard.  Upon  the 
wltule,  tlie  Maroons  have  got  on  very  well  with  their  colo- 
nial neigblHiun  unco  Ute  latter  end  of  the  lu.«t  centuni',  when 
there  occurred  a  rather  serious  piuuagu  ut  anns.  lliey  havu 
become  iN>niewhat  civilised  now,  thoogh  still  nut  much  to 
boast  of.  Uow  terribly  savage  tliey  were  about  a  hundred 
years  ago^  let  tlic  following  anecdote,  reMing  on  good  autlioo 
ily,  make  knuwu. 

Soon  after  the  execution  of  the  treaty  noticed  in  the 
b^nnuig  of  this  sketch,  an  unjiortanl  tl;iimiica  colonialist 
detiied  to  t«st  the  oiouuitt  of  confidence  tliot  might  be  so- 


nut  lUBOoaa 


ISO 


ytosed  in  the  new  allii>:^     By  oite  cJauito  of  the  conrention, 

it  TTss  stipulated  tluti  tlte  Maroan.i  slioulit  limit,  ami  ciigiturc 

if  tbcy  cuulH,  at  »  much  per  iiead,  audi  stray  negro  aUves 

M  they  mi^ht  liavo  been  set  upon  the  trail  of.     An  oppoi^ 

hmity  of  seeing  hovr  tliv  lilaroons  would  behave  on  any  such 

emergency  soon  oecorred.    Three  negro  slaves  having  ran 

to  the  wood^t,  our  guntlv  ^[aIoon  friends  and  alli<»,  betweeu 

vlioai  uid  tho  Uriti^h  perpetual  peace  and  good  fellowship 

WW*  vowod,  were  armed  and  set  upon  the  trail.     Did  they 

^ve  satisAKtioaT     To  afhnn  they  did  would  bo  rathvr  too 

niich.    Our  new  aJlies  fiuled  in  just  tliat  panicnlar,  too 

wmi  seai,  which  the  wily  Talleyrand  deprecated  so  sternly. 

Hioy  responded  promptly  to  call ;  came  up  with  the  ruii- 

awiys ;  caught  them  uiid  killed  tlicni ;  and,  horriblu  to  su- 

demtmd  rAnn — at  least,  lu  part. 

On  another  occasion  they  ontwitted  tboir  employers  in  a 

[uhion  one  cannot  regret,  seeing  that  by  virtue  of  the  trick 

tiw  lives  of  men  who  had  done  no  worse  tlian   rnu   from 

ibvuy  were  saved.     Certain  slaves  hail  run  to  the  woods. 

Urcterate   Inw-hrcakcrs  were  the   afoivsaid   slaved.     They 

Katl  nan   and   been   ejiught,   and   brought  back  again  and 

3gua.     Tlicy   wero   deemed   incotrigible  offemlert.     Tlioy 

wm  known  to  be  brave  men  too ;  loen  who  wouhl  sell  theur 

Gnu  deariy  if  brought  Ui  bay.    Tn  catch  them   alive  was 

dBCmud  ho]M:less;  so  to  the  Alaroous  Die  rcrfni'st  went  forth 

that  the  runaways  should  be  dealt  with  sumtnurily.     lliey 

"ere  to  be  killod,  in  jioint  of  fact,  and  !<»uh-  pcntonul  attcs- 

ttfioB  of  tlic  killing  wsia  to  be  priMluced  at  lieadHpuirters  to 

jnatijy  puynteiit  of  the  reu-ard.     No  l»ng  time  paSMxl  before 

Hwe  Captain  Qiuuho,  or  Johnny,  or  Tommy — name  not  re- 

tafdul,  but  surely  some  captain  at  k'ast ;  maybe  somo  Colonel 

or  even  Uvnerat  Tommy  or  .fohnny — pnswntcd  Iitmst-lf  at 

liaad-4{uart«rs,  tJie  bearer  of  u  little  bag.     Opening  Ihnt  little 

liog,  h«  produces  certain  du.-Oiy-l()okiiig  leathery  thiiigH  tliat, 

when  speerod  t^  are  seen  to  be  negroes'  ears.     Behold  the 
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proof — the  pcrsonnl  attesUtioiis  1  Theae  were  the  ears  of 
said  runaway  slaves — thus  teittifled  deponents.  It  seemed  all 
square;  so  ears  wer»^  counted,  and  blood-raonoy  paid.  But 
after  a  certain  time,  tlit^  Honourable  Custoa  Itotuluram,  of 
so-and-so,  found  he  had  been  done.  His  honour,  if  that  bo 
the  proper  title — his  clemency,  his  serenity,  or  whatever  other 
peg  more  properly  belonjpi  to  su<:Ii  a  functionary  to  bang  lus 
many  honours  upon — actjuired  tlie  knowledge  one  day  that 
nej^roes'  ears  upoti  the  whole  were  pretty  much  alike ;  so  it 
just  came  within  the  bounds  of  possibility  that  t)ie  flagrant 
criminals,  the  felonious  runaways,  men  who,  so  to  speak,  had 
stolen  themselves,  might  be  alive  and  kicking  to  that  day, 
the  bag  of  ears  notwithstanding.  Alive  to  tliat  day  they 
were,  as  fm'thcr  events  soon  proved.  They  came  one  night 
from  their  hiding-places,  and  added  to  their  crime  by  setting 
fire  to  some  outhouses  of  their  once  masters.  But  how  about 
the  earst  for  veritable  cars  they  were.  Tbey,  too,  wore  ac- 
counted for  all  in  good  season.  No  need  to  shudder;  nothing 
cruel  this  time,  only  a  trifle  disgusting.  Some  old  general 
of  a  Muroon  had  obtained  tliofie  trophies,  those  sure  att«»> 
tations,  from  a  churchyard  that  lay  convenient.  IwiiJ  tovtf 
With  the  beginning  of  this  century  a  better  feeling  b^an 
to  siibslAt  betwvon  the  Maroons  and  the  Britisli.  Upon  the 
nhole,  they  lutve  stood  verj-  well  upon  tlie  stipulations  of 
treaties  made.  Wliilst  slavery  lasted  they  lent  efficient  ud 
towards  the  capture  of  runaway  negi'oes,  for  wbose  i-estorar- 
tion  they  were  paid  a  fixed  sum  ]ier  head ;  and  they  now 
seem  to  have  forgotten  all  the  wrongs  that,  with  more  or 
less  injustice,  they  attributed  to  us  for  our  strenuous  oppo- 
sition to  their  iudepcndenoo.  They  take  it  as  a  great  honour 
to  be  ^'is!t«id  by  the  white  man  ;  and  so  often  as  this  happen^ 
there  is  mudi  rough  hotpitulitr  and  a  wild  saturnalia.  They 
arc  said  to  be  good  Christiana  now ;  but  ujwn  thi*  point,  aa 
several  others,  much  turns  on  a  definition.  Tlieir  belief  in 
0'     '    *iieii   ii  unbounded;  ajid  for  reputed  witchua   and 
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wizards,  K{arooiitaii<I   inay  vie  with  England,    Scotland,  or 

oven  New  England  itself,  in  times  gone  by.     Tliey  are  a 

icmorkably  Bne  set  of  people,  in  physical  stature  and  mental 

ca|)abilities  far  above   the  other  Jamaica  blacks.      It   haa 

been  assumed  indeed,  but  on  what  seems  no  good  authorify, 

that  old  Carib,  or  aboriginal,  blood  mingles  with  that  of  tlie 

m^ro  in  the  Maroon  population.     Tlie  opinion  is  improbable. 

The  Spaniards  arc  described  as  having  made  a  total  clcar- 

mtx  of  tbc  entire  native  race.     WliiUt  the  Maroons  gave 

US  trouble,  much  was  alleged  iigniust  the  iuipultcir'  of  the 

ordinances  which  restricted  tliem  within  certain  limila.     It 

was  argued  that  if  tliey  hud  l>ecn  allowed  to  mingle  freely 

with   the  rest  of  the   negro  community,  time  might  liavc 

wrought  an  amalgamation  of  the  two.     Aguinst  the  validi^ 

of  that  opinion  much  might  be  sidduced ;   at  any  rate  this 

Budi  is  certain,  viz.  that  since  the  abolition  of  slaveiy,  the 

]k[>roons  have  shown  no  disposition  to  merge  into  the  general 

nt^o  population  of  Jamaica.     They  still  prefer  their  moun- 

tam  life,  their  hunter's  habits;  and  while  wild  pigs  are  to 

W  had  in  plenty,  tliese  people  will  IiaiiUy  settle  down  into 

ihe  Goudttion  of  any  sober  agricultural  occnpntion. 
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It  is  huxlly  wortL  wbilo  ti)  claim  dcijuiesccnce  in  the  pro- 
[Kwiiioii,  tbfit  kiiowlwlp'  I  if  t  J 10  ]>rinci]>It«  ami  practice  ofnn 
art  of  incobaiiicu]  Iiamlicraft,  implying  tlic  cajatiilitv  of  prac- 
tinitig  it  vritli  offuct,  iK-iiiuikI.i  prcviotis  study  and  attention. 

If  the  uiotn  be  utniwiilnod,  tiiHt  poeia  nofritar,  non  jit, 
the  same  il<>e<  not  ailmit  with  uiv  degree  nf  juKlice  of  bdng 
said  in  ri'^pect  of  a  carpenter,  a  tui)or,  n  blacksmitli,  or— for 
the  sake  of  literally  appl,viiig  the  motto,  ne  ttiior  ultra  cr^ 
dam — of  a  Nlioeinakcr. 

I  chiKWo  m  vli-.vf  the  case  in  its  brondest  aspeof,  ly  citing 
tJic  mechanical  arbt;  but  in  truth  a  nmcli  wiiiw  scojw  might 
have  boon  claimed  and  accept<!d,  vrithont  pnjudtt'c  to  the 
geuevid  deduction.  TIic  prufesson  of  a  iwldier  might  have 
been  cited,  for  example ;  whcivforc  I  miw  accordingly  do  cite 
it,  as  having  cIohc  and  iininciliate  refereucu  to  the  subject  that 
lias  presently  to  i-eccivv  attention. 

The  militaiy  culling,  even  in  it.t  lovrcst  or  nonscientiflc 
branches,  in\olve^  the  need  of  long  training.  A  soldier — 
albeit  a  cxunmon  soldier,  a  priviitc — cannot  be  made  by  the 
ceremonial  of  plitdng  a  red  coat  upon  his  buck,  and  an  En- 
field muiiket  in  hin  hand.  As  in  every  other  cute  requiring 
dexterity  of  motion  and  ajiprehen&ion  of  technical  dwtails,  lie 
must  serve  au  apprenticeship,  call  it  by  whatever  name- we 
may,  before  he  becomes  an  etfective  able  workman.  AsceiK^ 
ing  higher  in  the  gradation  of  mililai-j-  nuik — coming  at  lengtlt 
to  the  officers — it  could  easily  be  proved  that  a  trained  soldier 
is  misuvcd  when  thrust  into  ciNilian  employ.     In  the  higbost 
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lilgpee,  howc\'er,  is  the  argtimcat  wilfa  its  conse'incnt  objec- 
tion Hjiplicftblt  in  the  caae  wIkmi  Bcivntitic  br^tu.-lii.'s  of  ttiti 
military-  service — tbe  artUteiy  sod  eDgincering  bruidies,  that 
a  to  sa^— comu  under  notice. 

According  io  parliamentary  estimates  not  long  ago,  the 
of  the  Britisli  army  was  between  fourteen  and  fifteen 

iions.  The  sum-total  is  eoonnous  in  proportion  to  tJie 
DQmericai  strenf^h  of  the  array  supported.  Whether  tiie  cost 
be  or  be  not  disprojwrtionately  great,  is  beyond  the  scojie  of 
present  argtunent,  the  purjjort  of  which  is  to  show  that — 
owing  to  tlie  en)]>lo^tnent  of  engineer  lieutenaut-colonela  in 
guremment  manufacturing  establishments,  and  as  paid  mem- 
bers of  committees— either  the  seientiiic  branch  of  ilie  mili- 
tary s«^rrioB  is  o\-cr4Upplied  with  officers,  or  that  llio  military 
Mrricc  of  tile  country  is  prejudiced ;  its  efficiency  being 
affected  1^-  the  witlidrawing  of  a  portion  of  its  )tci«ntifio 
tfficers  from  tlieir  purely  military  avocations,  and  their  «m- 
plmnent  in  civilian  capacities,  mostly  needing  a  H]nx:ial 
tnining  for  effective  discharge.  Whichever  of  tliese  altemo- 
liTM  be  »do]>ted,  the  6QanciaI  loss  to  the  coantry  followB  as 
ihe  mroUary. 

The  expression  'f^vommcnt  numu/aeiarimf  establiilimenf 
» ime  that  may  perhaps  need  explanation.  The  go^'CTnInent 
ii,  and  perhaps  neccsmrily  must  be,  manufacturer  tn  certain 
tecltnical  branches  appertaining  to  national  dt-rence.  The 
gnetnment  of  this  eountr)'  i«  less  exelusirely  maiiufacturing 
Ikni  perhaps  any  other.  The  tendency  of  circumstances  and 
tinia  in  which  we  Urv^  is  to  iiboiidi,  more  and  morc^  the 
ttnnlact Tiring  function  of  the  British  government,  and  to 
commit  thir  war-resources  of  the  country  to  the  charge  of  pri- 
Tal«comi>ctil)on. 

Tliii*,  taking  ordnance  and  their  projectiles,  tlje  manufao 
ture  JK  pairtly  accomplished  by  government,  and  jiartly  itclc- 
gated  l»  private  linns,  British  smnlUann.*,  iigiiin,  aro  not 
excltuively  turned  out  at  Enfield,  but  are  manufactured  by 
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conbrect  at  Birmingliaiii,  and  in  times  of  pressure  elsewhere ; 
for  exani]>lf,  at  Li<!{^\  T\wn  iii  n.'»i>i'Cl  to  war-shiiis,  and 
more  c«pcc)uJl>'  iron  \var-s!iiiw,  tlie  govcnmient  dockj'anls  are 
IinrfHy  yc-l  coniin-tent  to  enter  into  rivalry  on  oqital  tenns  with 
jjrivute  fintij^  Gun[)ow<U'i-,  »  slate  monojioly  in  inoat  <wnn- 
trivs,  in  lui  iiLsolulvly  o|hmi  niitiiufiicture  in  thiet.  Competition, 
tner  m  tlKKnt-ticttlly  Iienelicial,  lines  not  fail  to  develop  and 
inuku  loiowii  its  Wnvfits  throu^li  tW  evidence!  of  tlie  private 
Bi'itisli  gnnjiuwdei'  inannfaetun.-.  Tlit;  rc-.tnlt  id  lield  to  b« 
i-ijuid  at  least  in  every  ivspect  lo  that  j)roduc«xl  at  tlie  govcru- 
luout  niiU» ;  wlierefore  in  tinier  of  war,  and  occa^iionally  in 
tiincs  of  ]>eace,  the  naval  and  military  »ervice»  of  this  country 
are  supplied  n-itli  the  gunpowder  of  private  uiillit. 

Through  such  exunples  do  we  see  tliat  the  supply  of  the 
munitions  of  war  does  not  need  a  previous  military  or  naval 
education  on  the  part  of  tho^f?  who  iniiii.iter  to  the  supply. 
The  more  circumstance  llial  a  man,  alter  a  coiiiuderable  ex- 
))enditure  of  time  and  tj'aining,  had  iniule  tilnisidf  a  thoroughly 
efficient  eikgineer  or  artillery  officer,  would  imply  thv  exU4- 
cnce  of  no  special  i|iinlily  favouring  tlie  hypothesis  that  he 
would  1h^  a  sufces.-'ftd  manufacturer  of  gnnjinwdr-r.  A  tOMa 
might  be  a  most  lu-coniplished  artillerist,  with  all  the  formnlie 
of  times  of  Higiit  and  n.-#istj»icu»,  that  had  evur  bcvn  com- 
mitted to  jiinier  fi-oni  th(^  time  of  Galileo  and  Tartalcs,  at  his 
fnig^rs'  onds;  he  might  hi;  doup  in  all  the  utilities  of  time, 
and  percntuion  and  concuHxion  fu«t-s,  and  still  a  mere  igno- 
ramus in  all  that  concerns  the  etKcivnt  manufacture  of  these 
things.  Pi-acticalty  the  military  and  naval  authorities  of  this 
country  fully  admit  the  competence  of  private  manufacturen 
of  war-malvriul  and  appliances  to  stand  on  even  ground  witli 
manufacturers  of  the  same  conducting  their  operations  under 
apodal  government  an.<pices. 

Oa  this  admivsion  certtun  economists  have  founded  an 
incrimiitatton  against  the  govemmeiit  factories  m  totth  tlio 
argnment  being,  thai,  masmudi  as  the  competence  of  prirate 


AKD  WAR  SAIAKIB8. 


103 


loilIviMtUits  niiii  finn.t  is  licnifm^nitc*!,  thort'frtrc  »t|)o<'inl  j^ovcni- 
oi-nt  (aclonea  are  provt-d  tu  be  u»cluu  lit  Uie  vwv  least,  a 

1  am  very  Tar  from  acceding  to  this  [)ra]io«iit!on ;  iind  iil- 
Anof^  the  very  etnenoe  a»<l  teiinr  of  titcw  reiiiork^  goes  to 
iKq)|Mte  the  prnctjoe  of  applying  niililury  fiicultii's,  the 
iwoll  of  militaiy  educntion,  to  the  management  of  civil  tech* 
toad  organisations,  yet  I  can  by  no  meanH  fottow  certain  mem- 
hi'TS  of  the  quatti-pitrifit  school  of  refonnem  in  tJiat  train  of 
trgunwnt  wli«-rcbv  iIh^  gi-nns  of  hoiionr  intil  tlie  :t]>nn<^  of 
priociplv  arc  nfTectoJ  to  be  xouglit  in  the  comiiu-rcinl  grades 
uf  civil  life  alouv.  I  by  ito  rkuds  think  that  the  navtU  and 
nriitnry  careers  are,  from  llieir  very  nature,  calculated  to  foster 
principlca  of  dishonour ;  nay  rather  beliew  that  those  A]>U(-ial 
■fOcatioDfi  comprehend  within  themxclves  leavening  elements 
rftrutb  and  honour  not  nsuaiiy  found  in  commerce,  and  ought 
not  to  be  exjH^^tcd. 

ThtK  very  complete,  and  as  to  some  it  may  seem  extreme, 
C90nfc«wn  made,  it  can  be  taken  in  no  vffry  bad  part  by  the 
luna)  and  military  «;r^■i«^  when  a  critic  says,  that  gentleraen 
■o  an%'in>iu^  with  the  pomp  and  glamour  of  this  vrickt^d  world 
■a  tbvy  ore,  naturally  lend,  through  the  very  gravitation  uf 
circomiitance^  to  assume  a  poution  ot'dogmatiim  begotten  by 
kalntM  of  comnmnd;  a  poiition  not  M'ell  calculated  to  Mil»cr\'v 
tltu  inieri'sts  of  a  technkal  operation  founded  upon  ttu^  re&ults 
nf  experience. 

On  the  other  side  is  a  list  of  tlie  govenimeni  manufac- 
taring  Bntublishmentj)  presided  over  by  licutenant-cnlnncls  of 
iho  En^eers  and  ;VrtilIei-y  together,  witii  a  stHti.'ment  of  sal- 
ariafl  rcipootively.  Lot  the  fact  be  borne  in  mind,  tliat  tlio 
miltlaiy  pay  goes  on  iiimultaneously  \vith  the  p;ty  for  dvilian 
Hijwrvitiiin.  E%\'ri'  coh)ne!,  then,  jiUiced  at  th<'  head  of  a 
gt'veninicnt  miinufacturingestahlbhment  U  paid  double:  first, 
in  )u»  military  cajtocity ;  second,  in  consideration  of  hi*  offi- 
amaey  in  tlio  civilian  department  at  the  head  of  which  he  is 
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placed.  UnquCKtiouablir  the  system  i«  nut  vcononi'ical ;  it  is, 
on  Uie  contrury,  expt-nsivo.  Tho  qu«stioii  Uwn  iirijes,  whether 
any  re-nnlt,  in  the  shiijn-  of  «  ijmd  jirtt  f/tio,  can  Ik>  traced  to  ita 
exercise  an<i  opcnition  1  One  may  be  no  diKiple  of  the  poli- 
tical wliool  of  c\iee»b-\>iireTit ;  one  may  advocate  libenil  pay- 
ment in  all  relations  of  lite,  in  all  avocations  involving  talent^ 
ex])encn«e,orresponaibilily;  but  incoikud<^raiiu«ofthe  libenl 
payment,  otic  may  reomiiably  a-tsiinie  it  is  the  duty  oferay 
employer,  public  or  private,  to  assume  a  corresponding  ainotmt 
of  eHidcncy.     The  chief  argument  of  such  a  liberal  critic  is 
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tfae  vcrr  buu  ctf  incnmination :  that  Uid  teruleticy  of  tbe 
existing  system,  of  osiag  militaiy  men  iii  technical  civilian 
capacitieei,  is  to  faster  inefficienrj,  to  protnoic  iacoinpctcnce. 
Witboiit  in  tbe  digliteet  degree  wbbing  to  liurt  the  feeliags 
nf  iin y  military  gentleman  now  occupying  tiimself  in  »  civilian 
oipacitj,  as  appointed  by  superior  jiowers,  it  may  be  at  least 
wwmicd,  without  offence,  iliat  military  geutlenncn,  no  mure 
than  other  personii,  have  ti>e  fiiculty  of  ac(]uinng  technical 
ksonrledfte  in  tJte  itatural  way,  like  the  measles.    They  must 
liant  it  as  other  people  ha^-e  to  learn  it,  and  one  may  fairly 
iwiiuiu  that  they  must  devote  au  e<|ual  tiino  to  the  learning. 
OC  aS  th«  abonatioos  of  human  intellect,  none  are  more  o9l-n- 
■re,  few  room  dangnirous,  than  the  aberration  which  prompts 
an  tudividual  to  beheve  that  he  possesses  an  inborn  genius  fur 
Mty  f^ven  avocation — an  i/uinralion,  so  to  speak,  beyond  the 
ttnge  to  be  octjuired,  through  eiluoation,  by  any  ordituunr' 
a^aeity.     M'hen  a  military  man  is  appointed  to  a  civil  chief- 
laiaatup,  the  natural  tendency  of  circuraatances  will  be  U>  im- 
fnm  him  wUii  this  idea.    As  a  man  of  sense  wid  a  man  of 
•daeatinn — a  gentleman  witlial— he  will,  of  course,  endeavonr 
to  master  and  bring  into  Kubjvcliim  Ibis  Uuidetici,-.     Let  it  be 
mmamd  thai  he  succeeds  in  wholly  con<iwring  tlie  dominance 
cf  this  tcndeiMj;  what  follows  T     It  fiJlows  that  the  newly^ 
ifpnnted  militar*,'  man  must  doi-ott^  as  a  oewlj-ajipoioted 
mflian  n-miM  have  had  to  de^-otc,  a  porUon  uf  time,  more  or 
km  oom>id>-rablc  4iccording  to  capacity  and  orconling  to  cir- 
omtaRces,  to  tlw  mastery  of  principles  foreign  to  what  the 
tswr  of  hia  previous  education  liod  made  him  familiar  with. 
Il  nsoltx  as  a  oonsetinencc,  that  for  a  [K-riod  immxliately  snb- 
nqoeoton  eocfa  newappointment,eithcrtliedepaitliuiit  mode 
oibjwrt  to  militarA'tcclmical  snpervisioa  must  be  iRade<]tuitely 
controlled  ainl  regtdatcil,  or  that  llie  control  and  reflation 
mntt  be  vicariously  effected  through  the  mihtarj'  chief,  under 
the  actual  control  of  nominal  civilian  inferioi:s. 

Ilelim-ing  tliat  military  men  occupying  the  positious  re- 
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furred  to  enfleavour  to  msster  their  subject  and  do  Ouir  duty, 
as  e\'ery  riglit-miiided  man — anotJier  definition  for  gentleman 
— will  endeavour  to  manter  the  principles  of  an  occupation 
inipoiied  upon  Iiini  and  do  At*  duty,  one  next  comes  to  in- 
(juire  what  duration  of  tune  is  presuraplively  necessary  to 
octjutre  a  sufficient  mastery  of  technicaJ  prindples.  Probably 
they  who  are  most  conversant  witli  the  diffipuhies  which  per- 
sons in  <|uesi  of  technical  knowledge  haie  to  encounter,  will 
not  consider  ten  years  of  apprenticeship  to  be  an  over-liberal 
allocation  of  time  to  this  end.  It  follows  then  that — accord- 
ing to  the  e.\isting  sjstera  of  appointing  soldiers  to  the  control 
of  technical  ojtenitious  of  grave  importance — the  latter  may  be 
considered  as  made  to  devolve,  at  uncertain  and  int^^nrly^ 
recurring  pcrioit*.  nprni  the  supervision  of  apprentices. 

Ecfcrrinp  to  the  detailed  list  already  given  of  the  gorcm- 
mcut  miimifactoritjM  presided  over  by  military  men,  it  would 
not  be  easy  for  the  wannest  advocttte  of  the  sj'stem  re]:in^ 
bated  to  place  Iuk  iiuger  on  one  instance,  mid  from  conscience 
say  that  reasons  cuuld  bo  urged  fuvournblu  to  the  pretensions 
of  military  men.  In  contemplating  some  departments  now  sub- 
ject to  military  chiefdom,  the  incongruity  between  a  soldiers 
education  and  the  civil  function  he  is  called  on  to  assume 
rises  to  the  ridiculous :  for  example,  to  the  chiefdom  of  the 
clothing  dejisirt incut.  When  it  becomes  a  case  of  the  chief- 
dom of  an  cHtubli^hment  for  the  manufacture  of  arms  or  am- 
nmnition,  tJien  the  war-association  of  flu-se  tlungs  does  away 
with  the  first  snggestiou  of  ridicule,  but  in  the  end  is  found 
to  lend  no  sufficient  countenance  to  the  appointment.  Ijcst 
here  tlio  circumstance  may  be  thought  inconsequential,  ap- 
proving of  the  existence  of  government  factories,  not  trusting 
to  public  tender  and  competition  altogether  for  ac(|uiring  tho 
material  au<l  njjplianfTS  of  war,  an  explanation  shall  follow. 

Government  technical  establishments — on  however  small 
a  scale — arv-  perhaps  neoessiu-y,  for  the  piu-pow  of  afFonling  a 
chvck  to  the  possible  extortion  that  might  arise,  wenj  the 
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mwiiifariurc  of  gOTemineiit  wnr-matcrin]  wliolly  tlirowii  ojwii 
to  oompotition.  On  the  first  et>liiI)li.HiinK-iit  <if  tlur  Eitfii'l<I  fac- 
tory for  .''niall-anoB,  a  preat  outcry  arusu  from  liLriDiiigliiim ; 
the  compliu'nt  bciag,  lliat  the  ^i\  ertimeiit  prejudiced  private 
Hm»ll-uniu  manufacturers  by  enteriiij;  upfiti  tlic  field  of  coui- 
p«titi»n,  under  chosen  and  favoured  cJnimistiiiictvs;  .tiii-.b,  for 
example,  as  bwng  in  a  maimer  iiiiIe])eii(kMit  of  the  vicixutiidcs 
of  tile  money-market;  as  being  ab.«olvcd  from  the  pre-wiire  of 
taxation,  of  rent,  £c.  A  certain  section  of  Brit!.->li  |)oUliad 
CGOBOtnists  took  up  the  cry,  and  made  the  most  of  it;  but 
whh  only  the  result  of  justifying  the  estiiblisfamcut  of  tJie 
EufH<!li]  Inctory,  and  tJie  pennnnent  luniiitenanco  of  it. 

ThiH  t(.-.<<liniony  of  opinion  faiU  (o  imply  belief  that  a  mili- 
tary chief  flhould  lie  expected  to  <liii|ilay  more  technical  effi- 
ficncj-  than  a  civilian  accniitonicd  to  tho  mnnnfocture  of  small- 
arms  from  his  earliest  days.  Confessedly  all  the  technical 
(Qper\ision  and  control  exercised  bv  the  militar}-  chief  of 
department  at  Enftuld  is  %'ic»riously  exercised  through  his 
nibordinutes ;  and  not  tltU  alone — but  what  is  more  nbiiormal 
and  prejudicial — the  military  chief  uses  his  leclmical  sub- 
ordiuate  in  the  double  capacitj-  of  rcci-iving  ttThiiieal  instruc- 
tion from  him  and  con\eying  technical  orders  through  him. 

The  objections  advanced  in  rcs[>ect  of  the  two  govern- 
ment manufacturing  departments  already  brought  under  con- 
adanition,  n-ill  be  found  to  apply  to  a!t  the  n-st,  ihougli  not 
ptfftaps  witJi  equal  force.  The  radical  and  umnitiguti.il  bad- 
ness of  the  system  does  not  rest  on  tho  presumptive  evidence 
of  tendencies  alone.  It  is  demonstrated,  and  is  miule  to  ftp- 
pear  self-condemned,  by  actual  exporicnce.  If  the  system 
{MMseM  elements  of  good,  tbcy  should  be  recognisable  throtigli 
Uie  light  and  testimony  of  experience.  To  challenge  nequi- 
eaoence  in  the  existing  arrangement,  thi-ough  scrutiny  of  the 
miuter-roU  of  names  of  militarj-  technical  chiefs  who  hare 
made  tlieniselveB  distinguished,  would  be  oiJy  ta  court  and 
bring  about  discomfiture.     It  would  puziclc  the  most  strenu- 
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oos  defender  of  tiie  ttatm  qvo  to  poiot  to  marc  tliut  one 
name  of  a  militan'  man  thus  enopltrrcd  that  Ihu  rixen,  during 
the  pa«t  fifty  years,  evca  so  high  as  tho  grade  of  mediocrity; 
aud  certainly  tM>  one  singlu  name  omtd  bv  addncod  to  raiif^ 
o&oce  Uic  line  of  modiocrily.  The  excepted  Daniv  will  be  uu 
mysten'  to  persons  who  have  giren  attention  to  tlie  niatter. 
Hvrr  no  mention  of  it  Bfaall  Ik:  made— so  that  any  number  of 
military  civilians,  each  rating  himself  at  his  own  Tolo^  may 
assamo  tho  compliment  as  personaL 

Reflecting  apon  the  duties  of  a  diief  of  the  laboratory 
department,  and  bringing  them  succfssiHtly  under  considera- 
tion, it  would  be  dilBcuIt  for  the  most  ati-eiinous  advocate 
of  tilings  as  tltey  are  to  additcc  a  rational  argument  in  de- 
(«ncc  of  the  practicv  t£  devolving  them  on  a  military  man, 
reonving  militaiy  as  well  as  civilian  pay;  tiiough  vhoUy  pre- 
vented, owing  to  tho  veiy  tenure  of  his  civilian  ol^ce,  from 
performing  militaiy  duties.  Placed  in  a  situation  involving 
the  need  of  pronoancing  authoritnti%vly  on  pro{>oisilions  of 
cbemistrr,  of  mechanism,  and — n-ltat  is  of  no  small  moment 
in  a  manu&ctnring  establisimient— on  the  co*t  of  operatiutu^ 
the  chief  of  the  laboratory  d^NUtment  should,  were  he  to 
discbaiege  the  functions  allotted  to  him  with  self-inteUigencc^ 
not  reflected  learning,  possess  a  store  of  deep  ajtd  Taricd 
knowledge  not  fairly  to  be  expecti^  of  any  one  man.  The 
is,  tluit  what  is  called  the  ItUionUoiy  iUi>artrnfnt,  involving 

ila  of  chcmistn-,  mechaniasi,  pyroleehuic  art,  and  mate- 
rial economy,  must  necessarily  depend  upon  tha  thoughts  of 
many  individual  heads  and  tlie  labourt  of  many  individual 
bands.  Tbe  rcspooability  of  action,  of  doing,  must  neces- 
sarily rest  with  speciaity  men ;  chemi.ttjt  for  tbo  chemistry, 
meclianicians  for  the  mechanism,  ami  twt  oti  for  tho  rest.  Aa 
for  the  ciiicf  of  the  department — for  such  a  chief  there  of 
coarse  most  be— his  functions  should  be  lintilod  to  the  con- 
dition of  seeing  doite  the  thing  ordered  to  be  done.  To  thin 
end  what  need  of  a  militiuT  man,  receiving  double  pay,  do» 
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riving:  bia  intelltgonce  from  tmbonlinateii,  wliom  he  b  almost 
necesaarily  driveD  io  i^iore  ns  lo  tlte  psrt  Uier  |>lay  in  iid- 
tapcing  Kb  owii  UichQical  education !  It  i»  a  remark  com- 
monly enoDj!;li  made,  that  to  ptit  a  man  ia  pooation  to  exercise 
mtbori^,  witboat  the  posaeasion  of  abtlitio  needt'ul  to  the 
ntioaal  exercbc  of  the  aaane,  is  to  solicit  a  merldlesome  iuter- 
ferance,  more  prejutlJcuil  ttiaii  complete  iiiacliou. 

It  ift  not  pleasant  fur  our  right-minded  man  to  be  under 
the  imputation,  »elf-conve\'ed,  that  he  ii  a  mere  sinecurist, 
eating  idle  salt;  accordingly  the  danfcer  is  evn  immiucnt 
that  one  ao  circumstanced  will  exercise  the  power  bclungmg 
to  bim,  to  the  prejudice  of  others  on  whom  many  rctipon- 
tSiiUltcs  ahoald  Iqptimately  falL.  One  has  seen  illuiitratioiis 
of  this  evil  tendency;  the  fuIliTvring  is  an  cicampk-:  At  tlie 
b^initing  of  tlie  Rossiati  war,  it  wus  resolved  to  gi^'v  a  trial 
U)  Hole's  rotator)-  war-rockcta,  which  differ  from  the  ordinary 
Congreves  in  the  particular  of  mquiring  no  sticks.  Mr.  llolc 
waa  espiged  to  proceed  to  ^^'oolwil.'h  an<l  supcriiiti^nd  tlw 
tDonoiacture  of  tlivsc  his  uwn  projectiles.  IMor  to  the  time 
Ot  Mr.  Hale's  visit  to  Woolwicit,  it  had  bvcii  thti  tinbit  fol- 
ImreJ  in  tbo  rocket  deportment  to  clutr^  tlie  inm  rocket- 
c*M9  witli  cotnpositioii  by  monkcy-rommiitg;  Imt  Mr.  liale 
kad  leorned,  tlirnvgh  experience,  that  for  lilt  projectiles  at 
least  (lie  quiet  force  of  hydroxtatic  (Mresiture  sapplicil  a  inore 
dibble  method  of  impaction,  Non-  the  o|>ei-alion  of  moiikey- 
liunminjjb  involving  a  succesnon  oi'  xbarp  blowy,  could  not 
hn«  been  proscenteil  with  the  neceiaary  uilety  had  the 
nminers  be^i  maile  of  steel.  Gun-mi>Uil  wok  the  matt^al 
of  these  monkey-rammers,  and  noces-torily-  It  7:iit)ic<-ii  to 
iritfaatand  wilbout  bending  the  utmost  porcu.->sive  i-fforts  ol' 
the  monkey-ramming  machine.  To  have  cx^nx-ted,  however, 
that  gun-metal  should  have  with;rtood  byilrtMlittic  fun%  witly- 
oBt  landing  and  waging,  wouhl  bav«  been  to  display  sn- 
acquaintancc  with  ti>e  altered  conditioMs  introduce<l,  aa  well 
*i  ignorance  to  how  great  an  extent  the  conditions  of  danger 
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were  abrogated  through  the  Rubstitution  of  a  quiet  con- 
tinuous for  a  percussive  jerking  force.  Nevertheless,  hap- 
pening to  call  at  shed  No.  50,  where  Mr.  Hale  was  at  work 
charging  his  rockets,  a  certain  inquisitive  outsidor  saw  gun- 
roctal  rammers  Iwnt  and  warped  lying  ahout :  thv  result  of 
unavailing  efforts  to  make  thent  withstand  the  application 
of  a  force  to  which  the  cohesion  between  thoir  particles  was 
altogether  incfScieut.  Here  was  a  ease  in  which  the  mis- 
chievous tendency  to  do  sonietliing  cuniitt;rvaik*d  what  should 
have  been  the  sole  responsibility  of  the  inventor;  w)io  should 
have  been  admitted  to  know  inori'  about  the  conditions  relative 
to  the  manufacture  of  hia  own  rockets  than  anybody  else. 

It  may  liave  been  tliought  desirable,  at  a  certain  epoch 
of  Hritisli  militiu^-store  manufacture,  to  beget  and  foster  the 
imiiri^sjiiii  tbiit  tbi-  prepsiratioii  nf  wiir-iipplinnocs  was  a  secret 
held  exclusivciy  by  the  gwveninicnt.  Tliis  may  be  thought 
dcsimble  even  now ;  but,  be  this  ns  it  may,  to  giro  effect  to 
the  desire  is  im)>o.s»ible.  Notwitlistanding  all  the  special  edo- 
CBtion  which  militan,'  and  nai'al  men  receive,  it  is  on  record, 
bej-ond  the  clianc«  or  power  of  contradiction,  ihat  since  the 
time  of  Siirapncll,  no  war-Invention  of  much  purport  or 
consequence  is  traceable  to  an  individual  of  either  naval  or 
militarj'  seri'icc.  One  may  be  reminded,  perbajw,  of  the 
Moorson  concussion  s|>hcrical  shell,  a  projectile  not  to  be 
forgotten.  Its  sphere  of  efficiency,  subsequent  to  the  intro- 
duction  of  rifled  heavy  ordniince,  has  been  much  restricted ; 
and,  nieiwured  at  to  relative  importance  with  the  molten  iron- 
chargeil  hIiuH  of  Mr,  Martin,  »  civilian,  it  ranks  low  indeed 
ta  •  triumph  of  inventive  skill.  As  to  ordnance  and  small- 
arms,  in  their  rcspei-tive  mntalioiis  during  the  pa«t  twenty 
years,  lliat  individual  must  have  followed  contem]>oraty  re- 
cords bearing  upon  these  matters  to  their  issues  with  snutll 
effect  indeed,  if  he  still  need  to  be  informed  that  nearly  all 
improvements  in  llii*  career,  if  not  absolutely  all,  are  refer- 
able to  civilian  labours. 
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Objections  to  the  systoni  of  cinpla}-ing  military'  tnen  iu 

aviltaii  tccliDical  capadltes  would  iims  n  strung  cvllaKu^l 

Ulustntion,  yivn  omissioa  made  of  the   circumstaiicc  inucU 

commeuted  upon,  un<l  now  pretty  gcnorallj'  admitted,  tliat 

tlie  late  Bengal  armv  was  demoralised,  and  that  tlit-  Indian 

mutiny  was  precipitated,  tliruugli  tUe  withdrawal  of  militaiy 

oHicers  to  perform  sorvcjing,  administrative,  and  other  civilian 

duties.     In  India,  under  circumstances  as  they  existed,  Uie 

remit  of  tliis  misappropriation  of  militar\'  tak-nt  was  dvmoral- 

iMtion  of  thf  array,  referable  in  part  to  paucity  of  officers. 

Tbtrc  need  be  no  apprehension  that  the  scientific  military 

bnnclws  will  tuiffer  demoralisation  through  the  i>]>cnition  of 

tny  umilur  cause;  for  the  rviison  that,  whilst  there  it  n.>dund- 

KKy  of  competition,  the  perfonnance  of  niilitury  duties  eaii 

always  bo  secured  by  the  expedient  of  paying  double;  but 

tlas  neceeuty  of  paying  double  is,  as  will  be  remembered,  otic 

ftf  the  (Ejections  alleged  agauist  the  sj-stcro  to  which  rcfer- 

^ooeismade. 

Passing  now  to  the  second  part  of  the  subject,  namely, 
^ft  ^installaUon  of  military  men  upon  technical  committees,  it 
^  wiUbc  found  that  the  practice  Is  chargeable  with  abuse.*,  at 
Imt  equal  to,  if  not  greater  tlian,  such  iif  t\n'»ii  already 
albged  against  the  practice  of  constituting  military  men  tlio 
diieEi  of  man idact luring  cstablislimetits.  First,  in  order,  no 
W  than  in  importance,  in  the  list  of  tcchnloil  committees 
Uaring  upon  matters  of  naval  and  military'  Import,  \ra£  the 
l>te  Ordnance  Select  Ci>nmiittec.  Th«  Ordnance  Select  Com- 
Jniltw  was  one,  the  origin  of  which  extends  a  long  way  back, 
tiougb,  as  will  presently  appear,  the  orgiuiisatlon  of  it  undoi> 
"Cnt  a  pR^ound  alteration  a  few  years  ugu,  contemporaneously 
*illi  tLc  passing  of  Sir  William  Armstrong's  breefh-loaiUng 
'>'diiaiico  into  the  Britiiih  service.  It  may  be  as  well,  indeed, 
lo  state  what  lluit  modliicatiun  consisted  in,  and  why  it  came 
*l)Mit,  now  as  later. 

Every  member  of  the  Ordnance  Select  Committee  in  its 
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lalc»t  dcielopinvnt  wm  n  paid  member,  ihoogli  before  the 
pcritMl  of  GeiK^ral  Cators  committee,  only  tJio  prewdcnt  »■»» 
paH,  e\-err  other  member  being  called  upon  to  gire  his  ser- 
vioe*  pratuitously.  I>uring  General  Cator's  presidency  it  waa 
that  tliv  propowtton  of  adopting  tho  Armstrong  biwcli-load* 
ingonhiance  into  th«  British  service  came,  as  a  matter  ofbnsi- 
neaa,  before  the  Ordnance  Select  Committee.  Tlie  latter  (all 
saTe  the  president  unpaid)  declined  to  recommend  the  Arm- 
strong breech-loader ;  whereupon  the  comnuttn;  was  dissdrvtl, 
and  the  W.-iiM>ffi€e,  with  a  liberality  the  utotiv«s  of  wliicb  have 
never  been  explained,  appointed  another  Oixlnanco  Select 
Ciimnitttfc,  of  which  every  member  was  paid.  That  com- 
mittee it  was  that  passed  the  Armstrong  gun  ;  and  the  pass- 
ing of  the  Armstrong  gun  has  cost  the  country  upwards  of 
three  millions  Bierling  1  This  much,  ufit/er  dittmn,  about  the 
origin  of  the  t>rdnance  Select  Committee. 

Seeing  that  one  function — perhapi  the  chief  function— ^f 
the  Ordnance  Select  Committee  was  that  of  scrutinisitig  pro- 
portions relative  to  appliancps  of  war,  involving  a  kuowlcdgo 
orvhemtslry  anil  of  ine<:hanisin,  it  woiiM  txHnn  only  rational 
(hat  a  mechanical  and  a  chemical  clement  should  be  reoo^ 
niacd  in  its  aggtvgate.  Nothing  of  ilio  sort,  until  junt  before 
the  Ordnance  Si-ltict  C'ommittee  was  abolUhi.'<l.  Kor  your 
con^tilution  of  (but  body  vms  military  wholly,  witti  the  B^ 
caption  of  the  vice-president,  who  wa.*  always  a  naval  officer. 
Sore  an  outsider  civilian  may  be  that,  when  protesting  agaiost 
the  undue  preponderance  of  the  military  over  the  naval  tA»- 
mont,  li«  will  find  himself  backed  by  the  naval  service. 
Engliidimen  are  aocustomcd  to  regard  their  navy  as  foremott 
in  nink,  comparing  it  with  the  finny:  and — questions  of  im-rv 
hTuklic  prvcedenco  apart — there  are  s]H.'cialitiea  in  na^ul  ni^ 
maments  which  naval  men  should  best  sit  in  judgmvnt  upon, 
saw  and  except  it  admits  of  proof  that  the  naval  servioc,  man 
for  man,  b  inferior  to  the  sister  service  in  talent  and  iutvlli- 
gence.     If  the  latter,  then  tJie  prejionderaiice  of  military  wtt 
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naval  men  in  tite  Onluanoc  Select  Committee  is  Jasti6able  and 
iiitelligiUIe ;  if  oU>erwiae,  that  ]>repoiKicnuic<!  is  an  abeiirdityf 
and  mmielhingwnne.  Ko  ajijMn-liomneiit  of  coostituentA,  how^ 
ever,  a*  t)etweeH  tlic  tuirn),  iho  militaiy,  and  the  civilian  raiilu, 
conltl  make  the  Ordnance  Select  Coinmiitec  efficient,  until  the 
power  should  have  bevn  oonfem-d  upon  it  of  making  its  deli- 
berate ami  rewplwl  jiidgnienUi  respected.  Tito  princi[>le  of 
payin;;  raemhcn'  of  llie  Select  Committee  at  all,  seeina  objec- 
tionahle,  ok  tenflin;;  t'l  muke  (he  Ordnance  Select  Committee 
awre  tools  in  tiie  liiui<b  uf  the  wiir-miiiidter ;  but,  paid  or  un- 
paid, the  Onlnanee  Select  Committee  itUould  have  been  no 
aham.  It  Khoiild  luirc  boiii  mt]>«;table,  re!<{>cct«d,  nnd  effi- 
cient. It  was  ncitlK-r  t\w  one  nnr  thcr  oUkt.  It  cmild  not 
be,  so  long  as  its  matnivd  dcereivi  were  subject  to  be  cootro- 
TCTied  H^  the  dictum  of  a  secret  committee. 

On  a  certain  occaHion  attention  was  called  to  the  remarf;- 
aUe  statement  made  by  Lord  Ilartinj^on,  that  the  War-ollice 
did  not  consider  itsi-lf  bound  to  adopt  the  recommendation  of 
their  own  committeo — that  is  to  say,  the  Ordnance  Select 
C<nnmittee.  A  vert'  strange  statement,  this,  to  come  from  n 
British  war^ministcr,  an<l  to  be  addrefsed  to  a  Briti.sli  Honne 
of  Commons.  Writing  on  this  matter,  «omcb<Hly  ]>ropounded 
ibo  qnestmn :  If  the  War^ifficc  do  not  feel  itself  bouitd  to  ad<^ 
tlie  recommendations  of  the  Ordnance  Select  Committee  rela^ 
tire  to  propositions  submitted  totlic  investigation  of  the  same, 
and  W  tbo  same  adjudicnied  upon,  then  iipon  whose  recom- 
mendation did  and  do€»  the  VV'ar-oftice  consider  itself  bound 
toactt 

In  course  of  time  ihc  answer  came,  nio  War-office  re- 
cognised a  secret  committee ;  professed  to  act  upon  tlie  re- 
camroendation  of  a  secret  committee.  AMierefore  it  stood 
■famoastnited,  that  the  Ordnance  Select  Committee  wa»  a 
■Kfe  noxioius  plaything ;  a  mere  dcA-ice  for  amusing  the  pub- 
lic, tormenting  inventors,  and  awanling  to  certain  favoured 
^tleoieu  of  tbo  serrice  a  uo  contem[itible  douceur  iu  addition 
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to  their  pruft-imioiial  pay.  In  these  Aaynj  since  tiie  fasbioQ  has 
com«  into  Toguo  of  nccejiting  woixla  in  non-iuitural  senBea — 
Muoc  the  itiffewnci'  (wtwi-tii  truth  and  faUelioml  has  come  to 
he  regarded  a.<>  a  matter  of  lesa  marked  import  than  it  would 
have  been  some  few  years  ago, — ^it  maj  be  necessarj-  to  state 
that  one  need  not  use  the  words  teertt  eotrntaUet  in  any  ideal, 
oblique,  rcseiTod,  or  non-natural  sense.  An  outside  criUc 
desires  Uic  reader  to  understand  thai  he  has  seen,  touched, 
]ierused,  handled,  stared,  and  wondered — as  stare  and  nimdcr 
well  he  mij^ht — at  a  certain  printed  Wai'-ofBcc  document,  in 
which  it  is  stated, — litfnr  non  riilrnl,  Horace  testi6es,  or  assur- 
edly the  letters  of  the  print  of  the  testimony  wonid  blush, — 
wherein  it  is  stated  that  such  and  such  an  invention,  delibe- 
rated upon  by  the  Ordnance  Select  Committee,  and  recom- 
mended for  adoption,  has  not  been  adopted,  for  the  reason 
that  tho  Bocrct  committw  condemned  it  I 

The  secret  committee  !  Are  we  Englishmen,  or  Venetians, 
or  JapajK'sc,  or  what  ?  "Who  are,  or  were,  tlie  members  of  this 
secret  eommittfo?  What  is  it  or  was  it  *  Where  does  it  or 
did  it  sit?  What  are  or  were  its  functions  and  or^ni^iarionT 
Kot  at  all  stuprising  will  it  be  to  discover  tliat  Kngli.-Ui  pooplt^ 
reading  these  ])Iain  Eiiglisli  words,  pause  at  the  cutifidunoc 
with  wliicli  thi»  tiling  i.t  assorted.  No  wonder;  but  of  thU 
onu  tiling  be  assured,  if  what  any  outside  critic  slioub!  ajxnert 
to  be  true,  should  hapj^en  not  to  be  true,  there  will  be  somo- 
body  in  authority  coming  forward  to  inijwaih  hi*  tvstimony. 

Fortunati'ly,  in  regai-d  to  the  outside  critic  himself^— 
though  unforlJinalely  in  regard  to  all  such  as  might  desJre  to 
im|ieach  his  record, — he  has  the  incriminatory  document  at 
thiti  moment  before  him,  and  is  willing  to  show  it,  if  called  on, 
to  any  member  of  the  legislature  who  may  see  fit  to  demand 
informalion  of  the  minister  of  war  in  rt'lation  to  the  cxi«l> 
cnce  and  organisation  of  tiiiR  controlling  secret  comnuttoe. 

UntU  the  mystery  of  tliis  secret  committee  is  wliolly  ro- 
\'ealcd;  until  tlie  organisution  of  it  is  wholly  abolished,  and 
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taken  for  the  iion-CitiiibliHhineiit  of  it,  the  Ordnance 
Oommittee,  or  any  aubi^titute  for  it,  is  only  a  deception 
and  a  snare.  Until  bucIi  time,  it  would  be  an  act  of  folly  to 
set  about  the  remodelling  of  that  committee  or  its  equiva- 
lent ;  seeing  that,  even  granting  its  establishment  on  the  moat 
perfect  organisation  conceavable,  ita  decrees  would  be  equally 
futilv. 

Tile  Ordnance  Select  Coniinitteo  was  typical  of  many 
others  which  do  not,  like  it,  wit  pemuuiently,  but  ore  inxti- 
tuted  from  time  to  time  to  deal  with  some  R|teciflc  topic;  or 
^position.  The  Small-arms  Conunittee,  which  abrogated  ita 
fiinctions  in  1659  or  'GO,  was  one  of  theoe.  Relative  to  those 
temporary  and  minor  committees,  it  is  unnecessary  to  state 
more  than  that  they  are  open  to  the  same  general  animad- 
mrioDs  as  the  Ordnance  Select  Committee  itself,  witli  the 
nidition  of  soother,  specially  dependent  on  the  circumstooco 
tf  their  tcmjwniry  nature  and  organisation. 

■Hie  pay  of  mombcrs  of  thcsu  tcmjiorary  coimnittees  is 
cmsiderablc — ciioii{;h  to  make  the  reception  of  it  by  com- 
pwatiTely  npcaking  poor  men  a  matter  of  consequence.  The 
lankncy  of"  cin-umstaiicea  is,  to  prolong  deliberations  beyond 
the  time  needful  for  tlie  eliciting  of  truth  and  arriving  at 
Mtno  condiuioii.  The  thought  may  baw  often  occurred,  that 
if  some  independent  mcml>er  of  Parliament^  strong  in  the 
tcoDomics  of  flnaiK'u  and  expenditure,  would  deign  to  seruti- 
nioc  narrowly  the  manner  in  which  tlie  army  and  navy  esti- 
mates are  expended,  instead  of  inveighing  (as  too  ordinarily 
the  practice)  against  war-applianccit  in  the  aggR'gatc;  if, 
iiutesd  of  launching  incriminations  against  warH.-stablish- 
nmts  and  the  morality  of  warfare,  such  indopenilent  member, 
ouitenting  himself  to  accept  the  *tatia  ipto  at  regards  the 
practice  of  warfare,  would  do  his  country  the  service  of  seeing 
thai  die  war-funds  were  well  expended,  the  public  would  owe 

IiWp  reoognitiou.  As  matters  ftand,  it  so  happens  that  lead- 
ing men  amongst  tbc  class  of  politicians  referred  to,  ignore 
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tito  department  of  v.'ar  so  completely,  bomu>e  of  its  unholi- 
Dcsd,  its  unjaetifiableness,  in  thdr  vstimfltion,  tliot  nuccessive 
wiir-mtni8k-i8  iicquliv  tlie  power  of  distiibatiug  tlie  vrar-f'unds 
nearly  us  lh<^y  please- 

It  ix  not  R  IHlIc  strango  that  practical  biuineM-peoi>le,  as 
wc  Eii^tisli  proTiMs  to  be — and  in  all  civil  ruUtions  of  life 
uit<li>iibt(-itly  an.-^»Ii(>ulil  have  su  Kiiif;  allowed  tlie  var-ae^xd- 
satioii  of  th«  coiiiitiy  to  rest  ou  such  an  insecure  btas  of 
oppuj^nant  eleaienU  and  iulcrestt  as  it  does.  Ostensibly  the 
var-admtnistnition  is  tripartite,  there  being  the  war-minister, 
the  commander-in-chiei',  and  the  Admiralty.  As  Iwtwocn  the 
two  first,  it  would  not  be  easy  to  indicate  the  jiruciw  Unv  at 
which  the  functions  of  the  one  be^iu,  and  those  of  the  other 
cud;  nor,  indeed,  are  the  responsibilities  of  the  Adminlty 
nearly  so  well  defined  as  couuderation  of  naval  needs  and 
8}H^alitiv»  would  seem  to  suggest.  Thus,  for  uuim|de,  it 
might  huvc  reasonably  been  imagined,  that  the  Admiralty 
would  luivu  bcvn  allowed  to  choose  the  armament  deemed 
most  suitable  by  naval  men  to  uavnl  exigenciei.  Kotlun^  so 
reasonable  has  been  co»cede<I.  Agiun  and  u^n  oiio  flaky 
have  noted  a  most  untteemiy  contest  bctwoeii  the  Adtnindty 
and  the  Onhiauce  Select  C<nniniltoe— or  rather  perhaps  mj 
the  War-oihcc  secret  committee,  that  dominated  m'er  the 
Ordnance  Select  Committee— relative  lo  the  sort  of  ordnaoce 
best  adapted  for  naval  use.  A  sort  of  battledoor-and-«httttJe- 
cock  game  has  been  played,  to  the  disparagement  of  tiie  naval 
anoament  an<l  the  stultitication  of  the  Adioirally.  Tlie  prac- 
tical reoult  is,  that  owing  to  the  inSnence  of  the  War-ofEce 
Select  C«iuniittixi,  the  war-minister  lias  pretty  uur-ii  Iiis  own 
way  in  the  ruling  of  questions  bearing  u]ion  Ute  national  oima- 
ment.  Is  a  Briton  over-saiiguiiti:  in  expres-uug  the  belief  that 
the  secrecy  of  tlio  dominating  conmLitlce  will  not  l>e  cvur  im- 
penetrable; and  tbat  when  penetrated,  tlic  nmiit  may  bo  to 
demonstrate  tiiat  tlie  tremendous  responsibility  now  devolved 
upon  it  may  have  been  mispUced  t 
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ftBHAPS  the  suiwmntanil  world  of  gfaoets  luid  hobgoblins 
never  safFemt  a  diiKomfiturc  so  grt-at  as  when  old  Van 
Ileliiiont  began  shrewdly  to  suspect,  in  thp  bp^nniiig  of  the 
te\'enteenth  ccnttuj,  the  existence  of  more  kinds  uf  air  thim 
ooe ;  and  thus  thnrw  open  the  now  course  of  inrestigatioD 
vluch  vndod  in  Priestley's  showing  us  how  to  catch  gates  and 
bottlu  tbvm  up;  manipulating  them  as  certainly  as  if  they 
wtn  so  many  solids  or  liquids,  and  displaying  the  cbaractcr- 
iilics  of  each. 

ThcDceforth  the  natnro  and  powers  of  thousands  of  in- 
*iriUc  things  became  manifest.  (.Tiemistry  began  to  assign 
leasona  for  many  phenomena  which  had  heretofore  been  com- 
placently handed  over  to  the  disposition  of  ghosts.  It  is  a 
&ct,  diough  one  does  not  of^n  reflect  on  the  etymology  of 
Ibc  thing,  that  the  wotJs  'geist'  and  'gas'  come  from  the 
amc  Teutonic  stock; — and  tluB  gives  ua  some  cine  to  the 
Mioo  which  Van  llelmont  entertained  of  the  nature  of  tlie 
dastic  and  for  the  most  part  inviable  bodies,  to  which  the 
*Ord  ffot  is,  in  onr  modern  vocabulary,  applied. 

Unfortimtttely  there  happen  every  year,  and  many  times 
too  often  in  the  course  of  the  year,  illustrations  of  the  power 
tf  one  tribe  of  combustible  gases. 

The  records  of  all  mining  commnnities  demonstrate  the 
fsct  that  minors  are  an  imaginative — or,  at  all  events,  a  sa- 
pmtitioiis — race,  Xo  wonder.  If  people  who  tread  the  upper 
Vorid  have  been  deceived  by  what  seemed  to  thom  supers 
nataraS  apjiearances,  how  mocb  more  likely  is  it  that  fancy 
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&)iould  exei-cise  a  gi'eai4jr  sway  over  the  imaginatioD»  of  men 
employed  iu  die  depths  of  a  rainel 

Therp,  fathoms  deep  below  tlie  surface,  witli  sooty  bb 
coal  or  glittering' minerals  around  them,  oii  wliich  the 
sheds  a  glimmering  light, — what  marvel  that  the  highly- 
wrought  iioaginationa  of  men  sliould  have  conjured  up  the 
lini.-ainent«  of  those  gnomes  and  erdgeiater,  which  have 
formed  sucli  copious  stock-in-trade  for  Volkainiiix-hen  and 
Nursery  Tides  ?  What  u  field  for  the  begetting  of  phantoms 
and  fhimvrjis  1  Nor  was  the  superstitious  element  likely  to 
suffer  abatement  by  tlic  real  terrors  to  which  minors  have 
been  subject  at  all  times.  A  miner  struck  down  dead  by 
some  invisible  foe,  now  known  to  be  carbonic  acid  gas,  or 
blown  to  pieces  by  the  inflammable  fire-damp,  would  supply, 
by  these  very  facts,  the  elements  for  perpetuating  the  belief 
iu  subterraneous  ghosts  and  hobgoblins,  of  which  the  early 
htcraturo  of  Germany  and  all  mining  countries  is  so  rife. 

liftwt'fM  the  [KTiod  when  all  this  class  of  accidents  was 
complacently  rcfeiTed  to  the  agency  of  supernatural  causes, 
to  ghosts  and  sjiirits,  and  those  later  times  when  the  pheno> 
mena  attendant  upnn  them  were  traced  to  the  agency  of  ga^ 
thei-e  occurred  a  middle  period,  in  which  minera^  abandoning 
the  language  of  mysticism,  bad  not  yet  adopted  the  nonien- 
cUture  of  chemistry. 

This  middle  period  corresponds  with  the  adoption  of  the 
word  damp  or  <hmpf:  a  term  which  has  taken  firm  root  in 
the  popuUu-  vocabulary,  au<l  is  not  likely  to  be  soon  displaciML 
Now  damji/  is  the  German  word  fur  vapour ;  and  inasmuch 
as  tJie  distinction  between  gases  and  vapours  is  known  to  be 
altogether  arbitrary  and  conventional,  it  is  even  more  correct 
than  chemical  purists  of  some  thirty  years  ago  might  haw 
supposed. 

As  may  readily  be  imagined,  the  subject  of  mine-danuia 
puzzled  men  not  a  tittle,  before  the  means  of  catching  and 
invcstigatiBg  the  properties  of  gases  was  devised.    The  early 
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numbers  of  tlio  IWhiopkieat  Traiuactumt  («  series  com- 
iiieiiced,  as  i»  well  known,  in  the  yvar  1663)  contain  frequent 
disqniflitions  upon  it. 

Tlie  first  preciite  account  of  dnmps  hi  mtncrul  veins  I  havp 
met  with,  is  mntuiiied  in  n  letter  by  Dr.  Eilward  Brown,  pul>- 
li^ed  in  tlif  Philnsojiliical  Tninsactions  for  16<i9.  it  i*  con- 
cerning <liiciip!<  in  Uio  mines  of  Hunjpirj-,  «ii(l  i\mv  eR'ecU. 

Damps,  tlio  <loclor  wa-s  iiirormi.-il,  occur  In  most  of  tlioae 
mines  that  are  deep;  tln-y  Iiappen  not  only  in  canicoli  or 
direct  paasagoa,  but  also  in  putei  or  perpendicular  cuts  or 
desc&its.  They  are  met  with,  he  was  informed,  in  ground 
bolh  soft  and  hard.  A  notable  example  of  Uie  latter  occun«d 
b  a  copper-mine  at  Herugroundt  (tic),  where  the  ground  was 
10  hard  that  cutting  tools  would  not  touch  it,  and  which  bad 
omeequently  to  be  blasted  with  gun|Mwder. 

Sonw  <buTfi>s,  Jic  t«IIs  us,  suffiicatc ;  others  only  cause  faint- 
oes.  TIic  doctor  then  proceeds  to  iufonn  tbo  reader,  that 
the  Gemian  minora  cure  n  ilamp  by  blowing  it  with  a  pair  of 
hdlows,  or  by  the  insertion  of  n  tube  down  upon  it,  an<l  com- 
annkating  with  the  air  at  tho  other  extremity :  methods 
tfiectDol  enough,  there  can  be  little  doubt,  where  the  mining 
escsvattons  are  incon^derable.  *Al  Windschach,'  snys  be, 
'ttny  showed  me  a  place  wbete  five  muiers  and  a  gentleman 
of  qtialitj-  wore  lost ;  for  whicli  reason  they  have  now  placed  a 
tube  there'  At  CliremnitK  they  told  the  doctor  that  twenty- 
tifijit  men  had  been  killed  at  one  tioie  in  four  cunicuU; 
men  in  each.  Evidently  the  description  pven  by  the  llun- 
ffcma  miners  to  Dr.  Brown  refers  to  cltoke-damp,  or  an 
tocumulation  of  some  kind  of  gas  uncongenial  to  respu^tion, 
aott  probably  curbonic  acid.  As  retpirds  fire-damp,  it  was  of 
ootoee  out  of  the  qnestlon  in  the  Hungarian  mines  adverted 
to,  as  they  were  oot  coal-mines. 

At  tliis  time,  when  the  theory  and  practice  of  ventibitiou 
art  U)  well  understood,  one  seldom  bears  of  damju  except  in 
OAl-miin^,  and  of  the  choke-damp  only  as  u  cunM.*<]uencc  of 
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the  deatrnction  of  raitilatlvc  works,  detonnincd  by  the  pre- 
viously occurring  ravages  of  fire-damp.  Ancicntlj*,  huwi5verf 
thp  choke-damp  often  proved  fatal  in  our  coal-minea  quite 
tsdopendentlj  of  the  iiro-damp.  A  circumstantial  accoant  of 
Ml  an-tdent  from  this  cause  may  Iw  «««  in  a  letter  tnuift- 
mittod  by  Sir  R.  Moray  to  the  publishers  of  the  Philosophical 
Transactions,  and  printed  in  the  6rst  Milnme  of  that  series. 
Tlie  accident  occurred  in  a  coal-mine  belonging  to  hori  Sin- 
clair, in  Scotland. 

Sir  R.  Moray,  '  that  eminent  virtwosoy*  as  the  publisher 
Gfllled  him  (there  were  no  editors  in  thoec  days),  after  describ- 
ing how  the  fall  of  a  roof  interfered  with  the  working  of  the 
mine,  and  led  to  its  temporary  abandonment,  goes  on  to  say 
that,  *  next  day,  seven  or  eight  of  them  (miners)  came  no 
sooner  so  far  dowii  the  stairs  tliat  led  them  to  the  place  when 
they  had  bMn  the  day  before,  as  they  intended,  bat  upon  their 
stcppinp  into  the  place  wht-ro  the  air  was  inffcted,  they  fell 
down  dead  as  if  they  had  been  shot;  and  there  being  amongst 
them  one  whose  wife  was  infi»rmed  he  was  stifled  in  that  place, 
she  went  down  so  far  without  inconrenienco,  that,  seeing  bar 
husband  near  her,  ventured  to  go  to  him ;  but  being  clioked 
by  the  damp  as  soon  as  she  camo  ne«r  him,  she  fell  down 
dead  by  him.' 

One  of  the  most  indnstrions  contribotora  to  the  e«rly 
numben  of  the  Plulosophical  Transactiotis  was  Mr.  lister. 
He  dealt  with  a  variety  of  mihji-cts.  From  disquisiUom  on 
the  colour  of  negro  blootl — which  lie  ass:nn>«  us,  after  having 
st-en  it  drawn  many  times  fn/th  in  health {!)  and  disease,  wag 
blacker  than  the  blood  of  other  people,  and  whence  he  argoed 
B  negro  must  ho  iiidi<>o<I  black  in  grain — to  the  vomiting  of 
hexapodes  and  the  genenitioii  of  fiiirj-  circles,  there  wenKd  to 
be  no  subject  in  tho  whole  Sold  of  nature  too  recondite  for 
the  penetration  of  his  genius.  Mr.  Lister,  atnonert  otliv 
things,  publishes  certain  particular!  about  mine-damps  in  the 
Yorkshire  coal  district.    Ilis  communication  was  made  in  the 
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yew  1 665.  It  is  a  tmucript  of  a  letter  rccci^-cd  by  him  rrom 
a  Mr.  Jessap;  and  as  it  gives  the  pttrtJcaUn  of  »il  lio  liad 
been  able  to  aMcrttun  in  relation  to  coal-oune  datops,  I  ^lall 
quote  from  it  pretty  largetj. 

He  diTides  coai-miiio  damps  into  four  kinds :  two  of  which 
are  readily  distinguishable  as  tho  chokc-ilomp  (carbonic  acid 
and  nitrogen)  and  firedamp  (carbarcttcil  bydrogcn,  &c.)  ro- 
ijieetiTcly ;  bat  the  other  two  are  more  puzzling.  I^et  Mr. 
lister,  howe\-er,  or  rather  Mr.  Jcsxiip,  explain  bix  own  views. 
'^cre  is,  first,'  he  sutct, '  the  ordinary  sort,  of  which  I  need 
not  a^r  much,  being  known  e^-«rywlleK:.'  He  mentions,  as 
iodkatire  of  itt  presence,  a  peculiar  orbii^ular  combuittion  of  a 
candJe-flanw ;  also  .sliortticss  of  breath  and  swooning.  'Ttiosef' 
lie  proceeds  to  mioark, '  that  swoon  away  and  eacape  absolute 
niffocation  ore,  at  tlwir  first  recovery,  tormented  witli  rioJent 
ooDVolsioiu,  the  piuii  wbcr«of,  when  lliey  begin  to  recover 
tbttr  senses,  cauM-th  them  to  roar  exceedingly.' 

Thin  dc^riptioii,  it  is  evident,  wfen  to  the  cboko-damp. 
Km  so  well  commended  to  one's  understanding  h  the  medical 
tratment  recommended  by  onr  authority.  'Tho  ordinaij 
remedy,'  stat«s  Mr.  .Tcwnp, '  i*  to  dig  a  hole  in  the  earth,  and 
bv  them  on  thrtr  bcllivs,  with  thi-ir  mouths  in  it ;  if  that  fail, 
1^'  Inn  thi-m  fiiU  of  good  alo ;  hut  if  tfuU  fail,  th«y  oonchide 
ilwin  decperate.'    (1  should  tliink  wo  too,  Mr.  Je«up.) 

Hanging  a  drowneil  man  up  by  tht^  heel^  in  order  that 
fte  water  supposed  to  have  l>een  swallowed  might  leak  out  of 
At  moolh  (a  treatment  repudiated  hy  modem  pmctiUoners), 
ii  Kasonablc  pmclice  in  comparison  with  the  ole^lunning 
Iknpeutics  of  Mr.  Ji^snii. 

Come  we  now  U>  tho  second  »ort  of  damp  indicated  by  our 
■Mliarity.  'They  call  it  pease-bloom  damp,'  remarks  Mr. 
iemp, ' because,  a»  tlicy  say  [mark  the  narrators  caution], 
if  nodls  liko  jKiaso-bloum.  They  tell  me  it  always  cornea  on 
IB  the  summer  timc^  aitd  those  groves  Quarts  of  the  mine]  are 
Dot  tno  from  it  which  are  never  troubled  with  any  other  sort 
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of  iliinijiK,  I  iiover  beard  tlint  il  was  mortal ;  l>ut  by  reason 
of  it  iiiuiiy  gtiixl  groves  lie  idle  at  lh<-  best  and  most  |H^fitabIe 
pari  of  the  y^w,  wheii  the  subtermiieouH  wMeis  are  at  the 
lowest.' 

The  next  diuup  mentioned  by  our  autliority  is  a  veritable 
cnriusi^  in  its  wny :  '  It  iit  llie  itti-uii^st  aiid  moat  pestilential 
ol'auy,  if  all  bu  ti'ue  wbicb  i.-i  said  cuiicerning  it.  Tlio»e  who 
pretend  tu  have  .teeii  it  (for  it  is  viKible)  describe  it  thiia.  In 
ibtf  liigliest  part*  of  those  passaf^oa  which  brancli  out  from  the 
mun  grove,  tliey  ot^en  see  a  round  thing  hanging  aboat  the 
bigiu'ss  of  a  football,  covered  with  a  slibi  of  the  thickness  of 
a  cobweb.  This,  they  say,  if  by  any  accident,  as  the  splinter 
of  a  stone  or  the  like,  it  be  broken,  immediately  disjierseth 
itself  and  suffocates  all  the  company.  Tlierefore,  to  ]>reveiit 
casualties,  as  soon  lu  t)i(.>y  have  e.«pied  it  (they  say),  they  have 
s  way,  by  the  boI]>  of  u  stick  aiid  a  long  rope,  of  breaking  it 
at  a  distance;  which  donf,  they  purify  tho  place  well  by  fin 
before  they  dart-  enter  it  again.' 

One  must  needs  demur  to  the  channel  through  which  evi- 
dence in  this  case  was  obtained.  It  reminds  one  of  tlie  first 
circwnstautjal  accounts  of  the  aspect  of  the  upas  tree,  pub< 
lished  by  the  Dutch  surgeon  Foersch,  though  that  same  verit- 
able historian  had  previously  informed  his  readers  how  no 
living  tiling  could  appi-oach  the  fearful  tree  nearer  than  twelve 
miles,  and  still  live.  I  strongly  suspect  the  cobweb-covered 
tiling  'about  the  lAgitm  of  a/oothalV  to  have  been  a  vvrilabUi 
nidiLs  eqwr,  and  that  the  whole  talc  was  a  canard.  The  noT' 
rator  seems  himself  to  have  liad  some  faint  notion  of  the  kind, 
for  be  tells  US :  '  I  dam  not  avouclt  the  truth  of  thiii  stuiy  in 
all  its  circumstancBS,  because  the  proof  of  it  seems  Impossihlc, 
since  they  say  it  kills  all  that  are  likely  to  beai-  witness  to  all 
tile  paiticulars.  Neither  dare  I  deny  but  Kuch  a  thing  may 
have  been  scon  banging  on  tlie  roof,  since  I  have  lie^ird  many 
afiirm  it.  Perhaps  the  genei-al  tradition  they  li»\e  amongst 
tliem  hath   made  tliem  ascribe   all   strange  and  surprising 


IHB  FIBB-DAMPS  FAMILT  CTRCLK. 


188 


ttffittts  to  this  caiii»o.  They  ai-e  not  without  a  iv-ason  for  it, 
^tidi  18  uot  altogether  irrational  (if  the  matter  of  tact  be 
tra«) ;  for  they  say  tliat  the  steam  wliidi  ariitetli  from  their 
bodies  and  their  candles  ascends  into  the  highest  parts  of  the 
vault,  and  there  condenseth ;  and  in  time  a  kind  of  film  grows 
roand  about  it,  which  at  length  corrupting,  becomes  pesti- 
lential. Thus  I  have  heard  many  of  uur  underground  philo- 
sophers discourse.' 

We  are  next  introduced  to  the  fire-damp:  'The  fourth, 
wliich  they  also  call  a  damp,  although  how  properly  I  will 
not  now  argue,  is  that  vapour  which  being  touched  by  their 
candle  presently  takes  fire,  and  giving  a  crack  like  a  gnn  pro- 
dooeth  the  like  effects,  or  rather  those  of  lightning.  A  fcUovr 
thejr  called  Dobby  Leeclt  is  at  this  day  a  sad  example  of  the 
ibrce  of  one  of  those  blasU  in  Hasleberg  Hills,  having  lus 
8RDS  and  legs  broken,  and  liis  body  strangely  distorted.* 

Accidents  arising  from  the  ignition  of  fire-damp  ^vere  very 
wmmon  in  the  latter  part  of  the  seventeenth  ceittun,',  tliough, 
as  may  be  i  priori  inferred  from  considering  the  smallness  of 
oul-mino  workings  in  those  tunes,  the  results  were  far  less 
serioos  than  such  as  have  characterised  our  oivn  epoch.  The 
nutlMxl  commonly  adopted  for  purifying  a  mine  afFccU-d  by 
fire-damp  would  provoke  smiles  of  incredulity  amongst  the 
uuning  population  of  the  present  day.  It  vtvui  one  whidi 
belongs  to  the  snmc  class  of  pR-vcntivc  muaxures  n-t  lu'tificial 
iaDCulation  fur  suitdl-pox ;  siifuty  being  sought  in  the  clioico 
gftame  for  altackiug  an  ciifmy,  instead  of  pcrmitung  him  to 
ittadE  his  victim  unawares, 

The  miners  of  the  latter  part  of  the  seventeenth  century 
actually  cndeioniirud  to  motlvrati!  the  ravages  of  the  enemy 
by  firing  it;  Konietiuws  by  lowering  a  lighted  ciuitUe  attached 
to  the  end  ofii  rope;  and  on  other  flcciutlon.i,  when  that  treat- 
ment would  not  Auflice,  they  adopted  the  bohler  exi>edient  of 
sending  a  man  of  mark  on  all  four*  through  the  galleries, 
bearing  iu  his  baud  u  ligiited  caudle  attached  to  the  eiul  of  a 
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pole;  which  cati<ll«  he  would  thrust  into  all  the  sook^  and 
comen  where  th«  tinMlami)  inii^tt  be  reasonably  supposed  to 
exist,  and  id  this  manner  exploding  it  by  instalments.  The 
records  (^  n  cwto  uf  this  tort  are  now  berore  me,  and  arc  to 
canons  that  they  must  not  bo  p«ued  orer  without  ootico, 
■•  It  appears  that,  about  the  year  KWO^  excavations  were 
beffun  for  coal  at  Mtutyn  in  Flintshire,  and  that  the  minos 
continued  to  bv  worked  without  much  inconvcniuuco  from 
fuiMlamp  for  al>ont  twenty  years.  As  the  pit  dccjwnod  lower, 
the  ciincra'  troubleii  be^an.  In  liit>7,  whilst  they  wen:  cii> 
|>sged  in  driving  an  adit  to  cany  off  water,  they  mot  with  the 
fire-damp,  *  which  did  by  little  and  little  begin  to  bre«d,  aiKl 
to  appear  In  crevices  and  slits  of  the  coal,  with  a  small  bluish 
(lame  working  and  mot'inf^  conriniially.  The  workmen  made 
sport  of  it  at  fintt,  and  go  neglected  it,  until  it  hail  gioiiea 
some  ^trvnnth;  and  then  upon  a  morning,  the  first  collier  that 
went  down  ^ing  forwards  into  the  wit<^et  (8dit)witli  candle 
la  hand,  the  damp  presently  darted  out  violently  at  his  can- 
dle, struck  the  man  clean  down,  «nged  all  his  hair  and  clothes, 
and  disabled  him  fi-ora  working  a  while  after.  Some  other 
warmngs  it  gave  them,  inasmuch  as  they  resolved  to  eroplt^ 
*  aaan  of  purpose  that  was  more  resolute  tJian  the  rest^  to  go 
down  awhile  every  morning  to  cliase  it  &om  place  to  place, 
and  so  to  weak(-n  it.  His  usual  manner  was  to  dress  him- 
self in  the  worst  rags  be  had,  and  to  wet  them  well  in  water ; 
and  as  bood  as  be  came  within  danger  of  it,  then  lie  fell  gro- 
velling down  on  bis  belly,  and  went  so  forward,  holding  in  one 
hand  a  long  wand  or  pole,  at  the  end  whereof  ho  tied  candles 
bnming,  and  reached  them  by  <li^^ng  towards  it ;  then  the 
damp  would  fly  at  tliem,  and  if  it  missetl  of  putting  thojn  out, 
it  would  quoncb  itself  with  a  blast,  and  leave  an  ill-itcvntod 
smoke  behind  it.' 

"Hus  was  indeed  bearding  the  enemy  in  his  own  dominions. 
The  temerity  <tf  the  practice  nee<l»  no  comment.  It  agipcars, 
bffWBver,  to  have  been  for  n  time  clicctnaL    Under  llic  oot«p 
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tjS  its  protection,  the  conl  was  worked  down  to  Uif  bottom  cf 
ihtt  original  seam,  tho  fircMlum]'  not  being  again  mot  with 
imtil  the  latter  end  «f  th«  year  167i^  when  it  nappeaivd 
ODcler  a  more  redonbtable  aspect. 

Ubsen-atioiis  having  demonstrated  the  existence  of  an 
outcrt^  of  coal  belon^'ng  to  a  iwain  undi-rijHn^  the  last,  the 
originai  workings  of  the  miiw  yrvn  dwpuned,  when  tburc  were 
many  appearances  of  the  fire-diunp  flashing  and  dcutbing  from 
side  to  aide  of  the  pit.  The  eni-my  apjK-ancd  fo  have  esta- 
blished himself  in  strniig  force;  but  bo  little  does  the  presence 
of  fire-damp  soein  to  have  been  drvaded  in  those  cai-lj-  <U)'8  of 
coal-raining — so  litlJe  were  the  full  powers  it  was  cnpiible  of 
bringing  into  operation  known — that  my  ehronielu  states^ 
*  the  miners  frujiienlly  lightvl  tlieir  candkis  at  its  flame, 
trbeu  tn>m  any  cause  they  wonli)  become  extinguished ;  and 
so  in  thk  pit  it  did  no  farther  harm.' 

Netvrtboleat,  as  tho  works  advanced,  the  fin>damp  grew 
in  ener^gv ;  nntil  a  ecesation  from  lahrxir  of  nonie  t\»y%  allowed 
it  to  nccmnnlate  in  proporttonit  more dimgeroiis  than  hillierto. 

'  In  the  inti.*rim  the  damp  gained  great  strength ;  so  hy  the 
time  tho  workman  mtut  down  they  wi)nld  itne  it  Hashing  and 
abootii^  from  side  to  side  like  swonl-hlinlea  croia  one  another, 
and  none  dunt  advuntun:  to  go  down  into  the  {hL  Upon 
thiif  they  took  n  polo,  and  bound  candle*  MCTCara]  times  to  the 
cod  of  it,  which  thej-  no  sooikt  set  over  the  eye  of  the  pit, 
but  the  damp  would  fly  up  with  a  long  sharp  flaine  and  put 
ont  the  candlofi,  leaving  a  foul  smoke  cacli  time  IjeJiind  it. 
Finding  that  tiiese  tilings  would  not  allay  it,  Lltcy  a<lventured 
to  bind  some  canillc*  ut  a  hook  hanging  nt  the  rojie's  end 
that  was  used  up  and  down  in  the  pit;  when  tliey  had  lowered 
down  these  a  littJe  way  into  the  sliafl  of  tlie  pit,  np  eome«  tho 
damp  in  a  full  body,  blon-s  out  tlti^  candles,  (li»]x.-ncth  it«elf 
■boat  tlie  eye  of  the  pit,  an<l  bunietb  a  great  part  of  the 
men's  hair,  beards,  and  clothes,  and  strikes  down  one  of  them, 
in  the  mean  time  making  a  noise  likv  the  lowing  or  roaring 
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of  a  bull,  but  louder ;  and,  in  the  end,  leaving  n 
a  smell  bebiiid  it  war»c  than  that  of  a  carrion.' 

We  of  the  nineteenth  centiiry,  more  alive  to  the  real 
powers  of  the  fircHclamp,  must  needs  admit  that,  considering 
the  provocations  given  by  the  Mostj-n  uiineri,  the  enemy  be- 
hared  with  mudt-'ration.  \\nieu,  anticipiitiug  a  little  the  course 
of  events,  it  is  affirmed  that  the  colliers  wvru  ho  einholdicnied 
by  long  impunity,  that  they  resolutely  turned  a  deaf  ear  and  a 
blind  eye  t«  all  admonitoi-y  hints,  negleetcd  the  frien<lly  ad- 
monitions of  bellowings,  fla^iings,  hair-  and  bcanl-buniingH ; 
in  a  word,  continticd  to  do  as  they  liad  done,  the  »ei)uel  must 
bo  obrious. 

Une  fine  morninfT  the  Mostyn  pit  blew  up  in  earnest,  and 
tlie  bluw-ii[i  occurred  iitWr  this  fashion.  I  must  premise  that 
the  flre-<Iamp  lianng  accumulated  in  great  quantities,  the 
mine  wiw  abandoned  for  one  day.  Next  morning  the  over- 
seer, accompanied  by  two  eboscn  men,  descended  the  pit  for 
the  purpoite  of  learning  by  uetual  inxpecUon  what  means  of 
safety  were  avuilublc,  having  previously  requested  the  other 
men  to  remain  behind.  The  latter,  however,  disdaining  to  be 
absent  from  the  post  of  danger,  hurried  after  tlioiii. 

'  One  of  them  (the  miners),  more  indiscreet  than  the  rest, 
went  headlong  with  his  candle  over  the  eye  of  the  damp  pit, 
at  which  the  damp  immediately  catched,  and  flew  to  and  fro 
over  all  tlu-  huUows  of  the  work  with  a  great  whid  and  a  con- 
tinued fire,  and,  m  it  went,  kiH^ing  up  a  mighty  great  roar- 
ing noiHe  on  all  udcit.  Tlie  men  at  first  appearance  of  it  bad 
moat  of  them  fallen  down  on  their  fiK'es,  and  hid  themselves 
as  well  as  they  could,  yet  nevertheless  tlic  damp  returning 
out  of  hollows  and  drawing  towanls  the  cy«  of  the  pit,  it 
came  uj)  with  incredible  force.  The  wind  aud  the  firo  tore 
most  of  tlicii'  clothes  off  their  backs  and  singed  what  was  lei^ 
burning  their  hair,  faces,  and  hands,  the  blast  fulling  so  sharp 
on  their  skin  as  if  they  had  been  whipt  with  rods :  some  that 
had  least  shelter  were  carried  fifteen  or  uxteeu  yards  irom 


THB  FntE-DAHPS  PAUILY  CIECLB. 

tlic  Rni  !tI«lioi),  nnd  [xuitvii  nf^niiut  the  roof  of  the  coal  and 
mJw  of  the  pa*t»,  luid  lay  nfterwards  a,  good  white  gonsi>l<.-ss. 
Af  it  drew  up  Uiu  day-pit,  it  caught  one  of  the  men  along 
w'th  it  that  was  next  the  eye,  and  njt  it  comes  with  such  a 
temble  crack,  not  ujilik<>  but  more  shrill  than  a  canon,  that 
itwas  heard  fifteen  miles  off  along  with  the  wind,  and  such  a 
pillar  of  .tinoke  as  darkeni-d  all  tlie  sky  overhead  for  a  good 
"hile.  Tlie  brow  of  the  hill  above  the  pit  was  eighteen  yards 
hij^h,  and  on  it  grew  trees  fourteen  or  fifteen  yards  long ;  yet 
tbt  man's  body  and  other  tilings  from  the  pit  were  seen  above 
tlic  highest  trees  at  least  a  hundred  yards.' 

Though  the  Gre-damp  proved  mischievous  almn&t  from  the 
first  period  when  coal-mines  were  worked  in  Great  Britain, 
,ftt  not  until  tlie  middle  of  the  eighteenth  ceiitiirj'  did  it 
b^^  to  commit  ravages  on  a  largo  scale.  As  coal- work ingK 
sf  to  that  time  were  nnall,  accumulations  of  gas  could  not  an 
itadily  take  place.  U  was  natural  that  mini^rs,  so  continually 
ocpooed  as  thoy  were  to  tlio  attacks  of  invisible  enemies, 
■hoald  tiy  to  discover  their  c]iialities,  their  composition  and 
analogies.  I  pass  over,  as  altogether  unworthy  of  si^nons 
notice^  the  vague  speculations  on  th!^  matter  ihiring  tlic 
aercnteonth  ceiitun';  for  though  Van  Helmout  in  the  bi-gin- 
ning  of  that  epoch  suspected  the  existence  of  other  gaseous 
6iiid5  than  air — though  he  applied  to  them  the  designation 
go*,  and  at  a  still  later  period  individualised,  under  the  name 
of  i/tu  tytretlrf,  our  present  carbonic  acid  gas ;  tlxiugli,  moTv, 
in  his  treatise  J)e  FUoSaui  he  mentioned  that  the  gai  pro- 
duced from  animal  digestion,  and  liberated  by  ]>rii|)er  con- 
trii'ances  into  the  flame  of  a  candle,  would  take  fin;  and 
bom;  yet  a  systematic  examination  of  gaseous  bo<lii.-.-<  was 
■Itc^ether  beyond  tlie  means  of  philosophers:  in<leed,  Van 
Helmont  seemed  half  inclined  to  consider  gases  as  a  sort  of 
quasi  spirits — partly  spiritual,  partly  immaterial,  having  the 
Iqoalities  of  both. 
^H   Towards  tlie  middle  of  the  eighteenth  century,  and  con- 
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sUterably  before  tlie  epoch  nbea  it  is  uauall,v  undcistood  that 
the  disc»rety  of  the  individual  esist«oco  of  wf<arntc  giuies  was 
made  by  ('aveiidi&U,  Priostlcv,  aod  Lavoisier,  the  ntailent  of 
fire-damp  will  find  scattered  about  some  cnrious  infbimatioii 
ce  tliis  subject.  Amon^  otlier  things  of  thia  kind,  it  wilt 
be  easy  to  prove  by  satisfactory  evideoce  tliat  tbe  discoi-ci; 
of  hydrogen  gas  ouj^t  no  longer  to  be  attributed  mcluaivel; 
to  CavendiRh,  but  partJy  to  Mr.  John  Maud,  in  the  year 
1733.     Tbe  circumatancea  of  the  discovery  were  as  follow: 

The  colliers  of  Sir  Jamea  Louther,  in  sinking  a  )nt  near 
Whitehnvun,  came  upon  a  blower  of  fire-damp,  which,  after 
giving  (tome  uiiitoyance,  was  finally  diKpoited  of  by  convcnng 
it  to  the  surGicu  through  a  pipe,  and  there  allowing  it  to 
escape.  An  undiminished  jet  of  gait  cx>nttnued  to  be  liberated 
from  this  pipe  for  several  J'ears,  an<i  was  made  suhservient 
to  some  invGfitigatioiis  on  the  nature  of  firoilamp  before  the 
Royai  Society. 

The  experiments  were  condactnd  by  moans  of  gas  which 
had  beeu  collected  in  a  bladder,  and  tliey  have  the  collatejal 
interest  of  drawing  attvnticHi  to  what  was  long  xnppotted  to 
be  s  fiict'^iiamely,  that  the  Hfivks  of  Hint  and  steel  would 
not  ignite  mixtures  of  coal-mine  inflammable  gas  and  ntino- 
Bphoric  air  (ltn>damp) ;  '  for  wliich  reason,*  states  the  narm- 
tivo,  '  it  is  frequent  to  use  Hint  and  steel  in  places  affected 
witJi  this  sort  of  damp,  which  n-ill  give  a  glimmenog  li^t 
that  !^  a  griral  livlp  to  thu  workmen  in  difficult  rases.' 

Here  we  have  then  the  origin  o*'  the  stMUmiU,  the  sparks 
of  wbicli  were  considered  to  be  totally  incapable  of  igniting 
fire-damp  midl  the  year  178S,  when  the  fallacy  of  the  opinion 
was  demon strateil  by  an  exiiloaion  iit  the  Walli«nd  colliery. 
The  experiments  ]»rformed  at  the  l^ynl  Society  on  actual 
fire-damp  gas  were  followed  by  othcn:  still  more  interesting; 
involving,  as  we  sludl  presently  sec,  the  discovery  of  bydrt^jen. 

Mr.  John  Maud,  having  been  led  by  theoretical  con- 
aideralJous  to  assume  that  fire-damp  waa  of  a  sidphuieous 
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nature,  and  believing;  ilmt  the  j^ama  cvoIvvcI  during  KOM  Opt- 
rations  of  metallic  Wutioii  vc.k  ftlno  9nil;JiHreiiiii>,  lie  Arrirod 
at  the  ctmclufiioQ  tltat  liyrln^jren  (of  courw,  utikntiwn  to  him 
as  sacb)  iras  dmikr  to  fire-4nmp^  if  not  idiintioil  with  it. 
jVllading  to  the  sulphnreoas  fumcA  which  be  unimod  to  be 
evolved  bj  metals  under  jHuticulu*  circumrtances,  ho  goes 
on  to  say  tliat  of  thc-sv  ftimi's  '  iron  eniittt  a  f^nsit  quantity 
whilst  di&solrin^  in  oil  of  vitriol,  nliich  axv  vnr)-  inflammable 
and  not  easily  oiiideti-tcd. 

'  These  famen  I  collected  into  a  bladder  with  the  desired 
snocess;  and  haviuf;  pn>dnc«d  before  tlte  society  two  bladders 
of  this  fictitioits  air,  at  the  same  time  that  Sir  Jamus  Louthcr 
was  {tieased  to  make  a  trial  of  his,  they  botli  exhibited  the 
same  [ib<;noineiin.' 

Frtim  this  account  it  n-tU  be  seen  that  Mr.  Maud  nn- 
questionably  generated  hydrogen,  collected  it,  and  operated 
tqwn  it.  lie  imagined,  hon-ever,  that  it  came  from  the  iron 
employed  in  the  experiment,  or  the  sulphur  united  u-ith  tlte 
troD,  and  belierml  it  to  pomees  a  sulphur i'oti»  nature.  Indeed, 
the  notion  that  the  fin>damp  was  either  a  biintl  of  xulphur  or 
in  BOme  way  sIImxI  to  sulphur,  continued  U>  In-  a  tenet  held 
by  pbilosoplien  of  the  last  century  not  Icks  lirmly  than  it  is 
held  by  working  coal-miners  of  the  present  day. 

As  the  elements  of  the  ancients  wttre  fwir — fire,  wr,  eaitt^ 
and  water — so  the  elements  of  the  alehenuAbt  were  three 
salt,  sulphur,  and  mercury.  Of  tliew,  sulplutr  wiui  tlie  one 
Msumed  tu  be  ooncenied  in  all  that  reflated  to  comliustton  or 
combustihility.  Thua  it  t*  essy  to  perceive  whence  the  notion 
of  fire-damp  heing  »ulpInireous  originated,  and  wherefore  the 
tevm  '  snl]>hai'  is  conventionally  applied  in  miners'  language 
to  fire-damp  at  the  present  time. 

Tivo  jxar*  later  than  the  experiment  just  deserihed,  and 
which  prcivuil  tiie  similarity  between  lirtv<liunp  and  hydrogen 
gUy  a  vary  demonstrativi-  course  of  f"ur  exjieriments — for 
the  time,  very  remarfcabte  ones— was  [K'tforintsl  by  Dr.  Des- 
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aguliers.  His  record  of  these  ex|>erimi.!ntt,  piihtiiihed  in  the 
Philosophical  Transactions,  is  entitled  '  An  experiment  to 
show  that  some  damps  in  mines  may  he  occasiom^d  oiily  by 
the  hunaing  of  candles  under  groiiml,  without  tin-  ikddition  of 
any  noxious  I'apour,  even  when  the  bottom  of  the  pit  has  a 
communication  with  the  outward  air,  unless  the  outward  air 
be  forcibly  driven  in  at  the  said  communication  or  pij>c.' 

As  will  be  seen  from  a  perusal  of  the  title,  the  experi- 
ments of  Desaguliers  inculcate  the  laws  of  ventilation  as  now 
well  understood :  thoiij^h  at  the  time  when  Desajjulicrs  per- 
formed his  experiments,  the  word  '  ventilation'  doee  not  scent 
to  have  taken  its  place  io  our  vocabulary.  The  record  of  tlie 
doctor's  experimcntE  is  giwu  in  so  few  words,  the  experi- 
ments are  moreover  so  neat  and  demonstrative,  that  we  will 
tnnscritic  the  account  of  them  as  ori^nally  given. 

Exp.  I. — In  a  cyliudric  glass  receiver  open  at  both  ends, 
whose  lower  end  is  plunged  iJi  water,  and  upper  end  covered 
with  a  ]>lHte  witli  ii  hole  of  near  an  inch  bore,  a  candle  of 
six  in  the  pound  will  not  bum  quite  the  time  of  one  minute 
before  it  goes  out. 

JB^  2, — ^A  candle  will  bum  almost  as  long  when  the 
receiver  is  quite  covered. 

Exp.  'A. — The  receiver,  ha^-ing  tlie  hole  of  the  plate  open, 
and  a  pipe  at  bottom  communicating  with  the  avtcmal  air, 
will  bum  but  a  little  longer  than  in  the  first  exporitnents, 
and  if  you  blow  in  at  the  pipe  with  your  month,  it  will  go  out 
ntthur  sooner, 

Exp,  4.— Blow  in  at  the  pipe  with  bellows,  and  the 
candle  will  burn  as  long  as  you  please. 

The  vart  development  which  tlie  industrial  arts  of  the 
country  underwi-itt  during  the  latter  half  of  the  last  century 
led  to  a  ]iroportionate  increase  of  coal-mine  working.  The 
stcam-«ngtnc  being  now  applied  to  pumpiiif^  coal-uilncrs  were 
no  longer  limited  in  their  de-sceiit  by  tlie  presence  of  subtep- 
raneous  waters,  aod  coal-mines  as^jumed  diineiisiona  in  com- 
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pwriMm  with  wliicli  those  of  the  preceding  coiitary  wirrc  mere 

Along  with  iiicrvasv  of  itixe,  th<i  ravages  of  flrc-dHmp  bu- 
catne  more  terrihlu  iiikI  more  frw|uvnt.  The  tiiiK-M  liuil  gone 
by  wlicii  minors  dared  to  clisise  it  from  ])hice  to  pUicc  by 
liffhtetl  caadlcM  tied  to  pole^ ;  niid  the  deinaii<l  for  coal  was  so 
jjn-at,  tlint  ULii  infestcil  mine  eould  nn  l«iig»'r  be  «UiLn<toncil 
irith  the  some  iiidiffcreiice  as  in  the  t>arti«r  days  of  coal 
detraction. 

At  wiiatcver  cimt  and  risk,  the  ilangi^r  must  needs  be  cn- 
countvrcil;  f-x|K.'rimi'iitJi  thcT\-foiv  hi'{:;;ui  to  be  made  with  the 
(diject  of  di»cururiiig,  if  [XMHible,  n  int^aiia  of  producing  liglit 
atle(|imte  to  the  minei-s'  exigi^ndes,  hut  iiiiuemmpaiiiti!  n'ith 
fin?,  or  lit  iwial  the  wtjrt  of  iiro  which  would  ij^uilc  tlio  explo- 
»irc  giu. 

Amongst  thotw  illtuninutire  e:i[)cdicnts  the  only  one  wliicli 
ever  nwe  into  m^neni!  iiTijiortjince  was  tlie  stei-I-niill- — ■,»  cylin- 
der of  atvel  niailt!  to  ruvtilvt-  aj^iiiiist  a  piece  uf  fliiil  or  ]>yntGa. 
Varioujt  otiier  mcaiiH,  however  —  some  of  them  not  n  httle 
eari<Hi»— were  adopted  on  extraordinary  occasions;  amongst 
whtdi  are  noticeable  the  nse  of  pypophoi-i  or  luminons  chemical 
bodies,  luminous  decaying  wood,  and  decomposing  ti^Ii:  so 
dins  were  the  straits  of  coal-miners  in  tlioir  pursuit  of  coal 
under  difficulties.  Those  expedients,  however,  constitute  a 
piroper  introdnctiou  to  a  notice  of  safety-lamps. 


SAFETY-LAJITS. 


WllEX,  in  tile  beginning  of  the  present  century,  a  vast 
ileveh^nnent  of  iitiicbiiiery  and  an  increased  demand  for  coal 
necesutoted,  to  a  proportionate  extent,  a  deepening  and  ex- 
tension of  eoai-mine^  the  ravagi-.t  of  Hre-damp  increased;  and 
this  class  of  aociden^s,  from  being  a  matter  of  iutcivst  to  the 
Colliery  districts  idone,  assumed  a  national  importance.    At 
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Irigth,  in  ISli,  a  dreadful  explosion  occortod  in  the  FcUing 
pit.    Tbo  desolation  was  givater  than  the  records  uf  Mf 
limiuiu  CUB  ooold  match,  though  exceeded  by  tlw  &K- 
dmp  annals  nf  lat«  yean.    Coal  ownen  stood  aghast ;  mhI 
■noan,  though  pForerhtally  reckless,  trere  prevailed  upon  wit^ 
<&fficalt;  tn  expoae  themselves  to  dangers  unparallukd  br 
any  mil  oocnpatioQ,  and  scarcely  matchi-d  by  the  cgn^ 
gsodn  af  war.      A  local   society  was  lurtned   aadcr  tiK 
aiK^aeei  of  Sir  Balph  ^Dlhankc,  ha^*ing  for  its  olgect  as 
iiiTaifimliiiii   of  tlw  mnditions  unilcr  which  the  tiiv-dtny 
"Tigr'*'— t  and  a  pconaua  uf  means  for  wtnlrvlling  it 

Up  tn  the  period  in  quistiou,  thi;  only  ffenerai  imtf 
aioftBi  for  utftoiniog  light  in  poKtuf^-s  cliiirf^-d  with  St^ 
im»p  WW  thv  slorl^lL  Its  ehnncter  of  heing  an  iMUf 
■mi  unitvresllT  ssfc  was  divtroyvd,  as  will  he  pveanl^ 
BMik  ^^nrant,  so  earij  as  178S ;  ocrcrtlielvss  tlie  amoant  d 
jnttidan  attiirvled  by  lb*  stuel-mill  in  don^rous  wodaiigl 
«as  an  considK^tlc,  that  not  until  the  \ear  1925  was  it  Gial^ 

IW  WaUsend  collieries  had  l>cen  wrooglit  wiiiMot  iW 
occwreoce  of  aoy  &tal  accident  frunt  fire-dunp,  until  li^ 
]>  tbtf  foar  the  shafts  of  tn-u  originn!  )>itn  liannj;  bKnnri 
witli  rahbisfa,  tbey  had  tu  \k  ckarvl  out.  fi» 
fiks  otber  evil  tfaiogs,  lurks  in  ilJlapitlated  pUufa 
Bvhlifiil  notilalwo  irf  a  coal^ninG^  in  order  and  sctint 
m  nneoagBSiial  to  tbe  fire-damp's  nature.  It  lingers  in  slw 
ifcmsl  canties,  in  goa£i  am)  aJt'iU-eac,  tnlii  wliich  the  renti- 
hdt«  cttmnt  b  unable  to  pcuctrvti^  The  WalLicnd  ifaA< 
and  tlwir  v&et  branches  lnvamo  m  infesieil,  that  no  Ejgb^ 
than  Aee^-Bull  gUnunoing,  was  thought  desirable  toH 
To  the  safe  fco^iing  uf  thv  sl«eUniill,  howttt^ 
M  dn  aunoa  coaunit  theniMhcs,  without  fear  or  lieaitatiA 
;  «{wrat>4Mis  irate  b^on.  Ksplu^t  followed  vx^ 
I ;  and  oiany  lives  were  lust.  Miiwrs  would  not  believe  ■ 
t  tbA  tka  tted-raill  bad  been  tteacherous.    It  i 
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ttttetl  at  last  In  the  very  act  of  committing  de«tnicti<ai.  A 
AiiwiT  of  aparks  was  seen  to  ignite  tlie  eoqilonve  gu ;  and — 
^imi  U  rare  in  the  hisXory  of  coat^tnine  explosions — thocc  who 
aw  it  lived  to  tell  the  tale.  Tli«  ffxtd  re|iute  of  steel-mills 
'■M  lort  for  e%er. 

TVue,  science  lias  made  known  the  conditions  under  which 
*Ionp  iht'  st«el-niill  is  dangerous.    It  must  be  workini;  in  good 
"TiJiT.iwcaD  oolj- htti)pea  when  surrounded  by  pure,  and  th«i«- 
fwe  noQ-e:Kp1c<»ive,  air.     The  sparks  of  a  stoel-mill  can  only 
^late  iire-cUunp  when  dartenl  from  a  pure  atmosphere  into  a 
locality  whore  fire-damp  ha.i  accumulated.     Tliis  i&  an  ex- 
Mptional  ctue,  but  exceptions  of  the  sort  are  not  rare ;  so  tt 
mi  absolutely  necessary-  to  find  a  substitute  for  the  stect-nuU. 
Before  reverting  to  the  labours  of  tlie  Milbanko  commis- 
nm,  and  to  the  consequences  of  it  in  relation  to  safety-lamps, 
it  may  be  worth  wbilv  to  say  that  the  Wallsend  explosion  in 
1T83  not  only  demonstrated  tlie  treaeherc  of  steel-mills,  but 
Iku  an  accident  flowing  out  of  it  suggested  the  principle  of 
ittmunatiiig  mines  by  reflection;   a  pnnciple,  by  tho  n'ar, 
which  Mr.  Goldsworthy  Gumey,  about  half-a-century  later, 
I,  undi-r  the  impresuon  that  it  was  absolutely  new. 
3%e  chapter  of  accidental  suggestions,  turned  to  practical 
aeoonnt,  discloses  many  a  cose  of  romantic  interest.     Tho 
tNent  historian   of  pbilost^hy  may  be,  pertiaps,  allowed  to 
tXfms  a  regret  tliat  the  interest  which  attaches  to  accidental 
tuggesttons  is  so   considerable.      Truth -germs  get  so   iu- 
cmsted  with  mythologic  concrete — poetic  fiction  gets  so  mixed 
Dji  with  philosophic  fact,  that  the  rcasoner  b  often  brought 
■luvply  np  by  the  promptmg  fear,  lest   such  and  such  an 
explanation  be  too  pretty  to  be  true.     It  is  a  pretty  notion, 
doabtlees,  that  Apollo  got  the  idea  of  his  lyre  from  a  tortoise- 
shell  with  shrivelled  tendons  stretching  from  side  to  side.    A 
pretty  notion,  that  a  little  dog  belonging  to  the  Tyrian  Ilcr- 
culea  coming  back  one  day  with  a  purple  mouth,  the  cause 
of  Ibe  tint  was  traced  to  the  htile  dog's  having  caught,  and 
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bruised  bctwci-n  liU  tubtlt,  a  certain  itlwll-fi^li — wlien  lo,  the 
Tyriiiii  <lyu '.  A  pn^tty  notion,  that  the  great  Sir  lioutc  should 
Imw  ijc-cn  Iwl  to  ^iK-ciilat*!  coiiccniiiig  ■iravitiitioii  h^~  tlie  fall 
iif  un  iipplc.  Wc  bugin  by  admiring  lli«  prvltimsw  <>f  a  swj;^ 
gi^lwl  discovery,  and  vnd  by  disbclioving  il ;  n«y,  we  oftec 
err  by  running  to  thu  opposite  i-xtnuic;  Myiiig  *crtdat 
Jtidtms'  to  tliu  taliT  of  iiiiiny  accidental  suggn-stion^,  Tor  m 
better  reason  tbun  because  the  l«Ie  is  pretty  in  itji  way. 

Assurudly  one  nf  tlie  moitt  uncongenial  <Iuninins  h  tlie 
wnrld  for  Iiiirbouring  jMn-tic  cniiceite  is  a  parliiinnrntjir}-  Wuc- 
book.  Now  M  bliie-litM>k  is  my  niithorily  tor  ii  di*MTiption 
of  the  acc)<li?nt  nliii'h  Jirst  stigf^ted  the  illumination  4>f  coal- 
mineH  by  reflected  light. 

After  the  danger  of  steel-mills  waa  so  lamentably  demoii- 
strated  in  the  Wallsend  pit,  tlie  minera  were  driven  to  greal 
straita  for  want  of  light.  Most  of  us  have  set^n  llie  puJc 
phosphorescent  shining  of  decomposed  fish.  The  mere  j^bxI 
of  a  light  it  is;  scarcely  brilliant  enough  to  m.'Uce  darbiW 
visibli',  far  less  to  work  by.  Ncvcrtlielcss,  the  Wallscflil 
mechanics  were  glad  of  it,  and  were  repairing  an  eiif^ 
at  the  bottom  of  the  sliaft  by  means  of  it,  when  a  frieml 
cumc  to  the  n-scue  in  the  following  manner. 

It  kappuned,  as  a  carpenter  was  mending  the  '  aheiT' 
legH^  (n  |Hiiti«n  of  iniK-hincrv  outside  the  pit,  and  imme* 
dialely  oA-or  the  month  of  the  slial^),  that,  turning  a  bright 
new  Imnd-»3w,  which  he  was  tislng,  in  the  proper  uigalar 
direction,  a  ray  of  .lunlight  was  darted  down  the  ^liaft. 

The  friendly  ray  alarmed  not  a  little  those  who  were 
working  at  the  bottom  of  the  shaft.  Sudden  flushes  of  light 
were  not  nnconunon  in  that  mine ;  but  they  were  the  indi- 
cators, if  not  the  heralds,  of  death.  The  workmen  thought 
another  explosion  must  have  happened.  Trembling,  they 
•waited  the  thunder  of  the  death-blast,  which  in  a  few  seconds 
miglit  blow  them  up  the  shaft  as  from  the  month  of  a  cannon. 
The  deatli-blast  did  not  come. 


SAFBTT-LAMPS. 


197 


Oilier  flnshiog  lights,  quickly  KucwpdJDg  tJii-  first,  ri'- 
mored  their  n))prehi.Mi.tk>ii.'*  juid  roawd  their  curiosity.  Thvy 
aoon  diiicowTc^l  whence  the  light  cume,  and  at  once  turned 
the  sugg««f«i|  learning  to  accouut.  A  bright  saw,  though 
not  a  bad  rvflcctor,  w-a.*  iiili-i-iiir  in  this  ri'SjH-ct  to  a  mirror. 
A  mirror,  thcivtbre,  being  |ji-0(;iired,  a  niiin  vraa  place<l  wt  the 
mouth  nt'tlie  shart  ttl  linld  it,  ami  n-llmt  ttiiiiheamH  straight 
down  the  diaft,  a*  tin-  cai-poiiter  luid  ilone  bufore. 

The  device  succeedwt  well ;  sufficient  light  was  faruiBhed 
in  this  way  to  atlniit  of  repaint  being  effected  at  the  bottom 
of  till!  »bnfl.    The  exjieilient  having  been  thua  far  anccessfttl, 
dooe  in  ch;u-g(-  of  tlii>  mine  tried  wbctherr,  by  other  reflectors 
placed  witbin  the  mine,  the  sunbeam  might  not  bo  bent  right 
»d  left  through  the  horizontal  galleries.     One  angular  re- 
flection could  be  managed  suffifiently  well  to  throw  a  pencil 
nf  light  upon  a  nnil-head,  or  any  umaW  object ;  but  the  light 
ms  wanting  in  iliiFusivcnow,  and  beyonil  one  angular  bend 
ihe  snnbeam  could  not  be  made  to  turn,  without  incuiTiiig 
>adi  Inss  of  briliiuncy  that  it  was  no  longi.'r  of  any  use. 

Tbux  not  only  wn.t  the  idea  of  minu-il  In  mi  nation  by  ro- 
hcbsA  liglit  »tiggest<:il,  but  turned  to  u-ieful  account.  Mr. 
Goldsworthy  Gurney  proposed  the  iUuinituitiot)  of  whole 
■nines  by  rvflecteil  light — n<it  sun-light.,  for  that  is  both  uu- 
fntain  and  dilKcult  li)  focus.  lii>  siiggi-steil  the  employment 
either  of  lime  for  oxy-hydrugen  light,  or,  when  a  fainter  <[<>• 
frree  oi'  ilhtmination  might  be  auflicient,  the  Butl&.lighl.  This 
^ntleman  believed  it  possible  to  illuminate  an  entire  coal- 
mine without  taking  a  flame  down  into  it.  Artiticial  light 
may  1)0  produced  so  intense,  that,  when  placed  in  the  focus 
of  a  iwurabolic  reflector,  it  will  tlirow  a  shadow  eleven  miles. 
Be  would  have  tho  source  of  light  at  the  mouth  of  the  shafts 
sod  consequently  in  the  open  air.  .\  panilwUc  refli-ctor  would 
bo  necessary  for  giving  tho  light  its  tirst  bem),  but  alU-r- 
wards  common  reflectors  would  suffice.  Of  course,  whellier 
ono  source  of  light  sliould  be  used,  or  mon^  than  one,  must 
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depend  on  tlic  (timcnsionM  of  the  mine.  For  small  mines 
Mr.  Gitrucy  bclic-vcd  tliut  one  ligbt  would  suffiw;  but  he 
was  confident  tliiit  if  avwn  lights  of  tltc  tint  order  vrere 
placed  ill  the  focus  of  itevcn  tniv  tHvlv«vineh  jwiabolas,  and 
amin^il  vritliiii  u  circle  of  three  feet  diameter,  one  of  the 
largest  mines  might  be  cfTcctuolty  lightetl  in  evciy  gallerr. 

Mauyofllie  diilicuttirx  (theoiwtiml'unes  at  l«tii<t)  whidi 
oppose  tlicuiselves  to  the  ailo]>tion  of  Mr.  Oumey's  vnUm 
are  obvious.  Sup)»)»ing  it  conceded,  to  set  out  with,  tint 
artificial  light  can  be  prociired  of  .sufficient  [xtwcr  to  bc*r 
the  numerous  angidnr  <Ieflcctioiis  which  would  be  neoMw; 
in  pnietiec,  a  clcju'  wKy  in  ()bviously  m-v&ataj  to  gire  h 
trtuisuiivion.  It  cuiitotr  hon-erer  brilliant,  travel  from  one 
end  to  tlie  otlier  of  a  gallery,  if  the  ^lery  be  obslruct«<! 
with  opaque  matters,  whether  stationary  or  in  mottMi. 

The  galleries  of  a  coal-mine  are  its  high  roods,  its  frajb 
teat/g,  for  man  and  beast.  Every  here  and  there  across  the 
road  there  is  a  doorway  provided  with  an  accnrately  slmtting 
door,  opened  to  lot  tlie  trafiic  pa&.4  by,  and  then  carefully  shnt 
n^n.  The  fBifety  of  e»-ery  breathing  thing  within  the  mino 
depends  on  tliwe  dooMi.  They  are  the  very  doors  and  door- 
wavs  of  life  and  death,  innvroucli  ns  they  are  subscrricnt  to 
and  n.'^late  I'unlitation. 

Now  light,  even  of  tlio  fir*t  order,  and  darted  from  a 
parabolic  reflector,  cannot  pet  thnuigli  a  wooden  door.  'Piit 
glass  jkancs  in  the  door,'  argued  Mr.  Gnmey.  lA-t  us  con- 
ceive it  done,  Agntn,  it  liap|n-ns  thiit  the  hand;  and  the  eyes 
of  a  litiman  indi^'idual  are  situated  in  the  same  bodily  aspect. 
A  miner /<!«»  his  work;  Mr.  CTurmVs  light  would  strike 
A  potterion,  and  treat  the  miner  to  a  magnificent  shadow. 
Agniii,  mine-innjicctors  a.*k  how  the  horses  enijiloyed  l»eiow 
would  liki'  to  come  unaware*  upon  one  of  Mr.  Gomey's  arli- 
linal  suiilK'aimi  rlnrting  Into  tbotr  eyest 

The*e  objections  arc  not  mine.  They  have  Ixrn  urged 
before  parliamenlan-  committees,  and  are  to  be  found  in  the 
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pngm  of  bUie-bbok9.  They  are  tuflicieiit  at  least  to  dcnion- 
stnUc  that  wheiierer  tlie  itrlieine  of  illuiniitiiting  coal-miiii^ 
hy  reflected  lifiht  has  been  etBci«utly  H|)plied,  uo  inconsider- 
ul>lu  iiumlwr  ol' difficulties  will  have  btwn  ovvrconio. 

Thu  explosiou  of  ti)o  Felling  colliery  iii  Dili,  and  the 
loeul  comnuAsion  to  which  it  gave  riw,  mmt  I>c  regarded 
M  having  inao^initod  tlic  era  of  iuifety-lnnipi).  Not  tliat  the 
idoa  of  a  safety  -tain]>  vas  tjuite  new ;  !to  liir  Irom  that,  Hum- 
boMt  in  179t!  de\ise<d  a  Lom^t  on  tlie  prinotjile  of  surrounding 
u  ignited  wick  with  a  limited  rjuanlitv  of  air,  and  cutting 
offoU  connection  between  it  and  tlie  external  explosive  at» 
mosphcre.  Necessarily  such  a  Ininp  would  be  safe ;  but  fiw 
BUiny  and  obvious  reasons  its  eiujiloj-ment  would  be  imprac- 
ticable. 

Dr.  Clanny  too,  1*efore  1812,  had  devised  a  safety-lamp, 
the  protective  agency  of  which,  like  that  of  Humboidt'fi,  con- 
■stod  in  cutting  off  oonuection  between  the  external  and  the 
nteraal  air.  It  had  tho  advantage  over  the  lamp  of  Hum- 
btddt,  however,  in  this :  moans  were  contrived  for  establishing 
a  continuous  supply  of  air  blown  through  water  by  n  pair  of 
hcliowv.  It  is  easy  to  see  that  such  a  lamp  must  be  safe; 
but  Uie  oompleKity  of  it,  the  great  weight  and  size  of  it, 
would  necetwarily  destroy  the  best  quality  next  to  safety 
which  a  miner'tt  iaiii|)  can  have — poriulAlUi/.  That  lamp 
never  came  into  une;  but  Dr.  Clanny,  living  in  a  mining 
district,  placed  in  the  very  fociLi  of  tirenlamp  aci-id«ut^  and 
cognisant  of  tlic  miner's  ivants,  once  having  set  himself  to 
the  problem  of  making  a  safety-lamp,  never  abaniloiied  that 
problem.  Lamp  after  lamp  came  oat,  baving  Dr.  Clanny 
for  its  inventor,  xo  rapidly,  that  to  sjveak  of  Ctanuy's  safety- 
binip  without  ojKcifyiiig  the  construction  would  lead  to  great 
miHtakes. 

This  is  a  point  which  mast  by  uo  means  be  lost  »ight  of. 
Tliere  an?  tli.iao  who  more  than  infarentially  aceuiR'  Davy 
ol'  borrowing  the  idea  of  hia  own  safsty-tainp  from  that  of 
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Dr.  Clnniiy — of  beliaviii^  tlishoiiotirahly  to  'Dr.  Ctanny,  in 
point  of  fact.  Ilib  is  a  grave  uccusntion ;  and  as  a  super- 
ficial A-iew  of  the  circuniHtances  iii\olvc(l  would  tend  in  sonte 
meaatira  to  sup]>ort  it,  I  hIiaII  ita  my  best  to  place  the  evi- 
dence in  the  right  point  of  Tiew. 

A  person  going  into  the  fiafcty-lani[>  nmrket,  and  stsking 
for  a  '  Clauny,*  at  tbis  time,  would  bare  an  iiiBtrument  gtrea 
to  him  so  nearly  resembling  the  lamp  of  Da^y,  that,  couplii^ 
the  fact  with  the  knowledge  previously  acquired,  that  Dr. 
Clanny  had  consti'ucted  a  safety-lamp  anterior  to  the  year 
1S12,  he  would  glean  some  a  jn-iori  evidence  in  support  of 
tlie  charge  of  iiLigiaiism.  ^\'hi'n  iiifoiTned,  however,  that  tbo 
Clanny  lamp  of  1812  n-as  a  very  different  sort  of  thing  front 
the  Clanny  lamp  of  IS."*?,  tlie  <>  priori  evidence  vanisltes. 

I  am  no  blind  parti^n  of  DaAy,  as  will  he  seen  by  and 
by ;  but  I  feel  he  )iai>  been  veiy  unjustly  dealt  n'itli  in  tbe 
matter  of  tlie  saiety-lamp. 

Some  years  ago  tJiere  was  an  exhibition  at  the  Socie^ 
of  Arts'  rooms  of  all  existing  safety-lamps.  Eaclt  was  dce!^ 
nateil  by  the  naino  of  some  inventor,  and  each  (which  is  not 
unii-Mml)  was  set  forth  to  be  givatly  su]ierior  to  eveiy  other. 
Now  I  ln-lie;e  I  shall  not  t.-n-  in  ossiirting  that  one  and  all 
of  these  several  lumps  relied  for  iheir  safety  principle  wlwliy 
or  partialiy  on  wire  gauze. 

Good  or  irnd,  whatever  the  influence  of  wire  gauze,  vr 
othev  lomi  of  short  tubular  system  for  cooling  may  be,  tbo 
discovery  of  lliat  a^'sleni,  the  application  of  it,  belongs  to 
Davy,  No  matter  whether  the  Iam]>  be  tcith  glass  or  vithaut 
ginst,  whether  it  fectU  itself  with  air  abo^-e  or  below,  if  it 
liH\e  one  »crii]i  of  wire  gnnxc  in  its  construction,  I  call  it  a 
DaiT.  Nay  inoro,  if  it  suUtitute  for  wire  gaiue  perforated 
phitcs  or  ^hort  tubes,  applied  with  the  xpeciRc  end  in  view 
of  cooling  iiiflaminable  matter  below  the  ixnnt  of  incandes- 
cence, I  still  call  it  n  Davy. 

The  Felling  e:iplo^on  of  1812  gave  publicity  to  tbo  safety- 
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lamps  of  Clanny  and  St«i>i)eii.4i>it ;  Davy's  celebrated  lamj) 
was  produced  in  1815.  l^ot  uk  now  vixnidvir  to  what  extent 
it  was  possiblo  fur  IHvy  to  liav«'  |iliifiijiri.*t'd  tlie  diacoveries 
of  cither.  HumboIdl'M  tanip  wu.-i  iui|iracti('al)li',  bt^catiRe  tbo 
voliuoe  of  air  emploYcl  to  support  coinbuHtion  was  limited. 
Dr.  Claiiny'a ^was  too  complicated  and  oiiiiibrons.  jV  speci- 
men of  Stepbenaon'ii  lamp  lia^  iivvvr  ]iup|ii.-iie(l  to  fall  in  my 
way,  but  I  believe  it  con-ectly  represented  as  depending  for 
safety  by  the  adoption,  a*  closely  as  was  practicable,  of  tlio 
exclosioD  system  of  Kumbiildt.  TIk>  latlef  isol.ited  bis  burn- 
ing wick  fivm  llie  e.\temal  air  oompletety,  whence  tlio  com- 
bustion only  continued  for  a  limited  penod.  Stephcn»>n, 
m  providing  fresh  su|>p1ie.t  of  air,  admitted  it  throuf;h  ono 
lystcm  of  concentric  rings,  and  gave  exit  to  lite  air  which 
had  wnred  the  purposes  of  combustion  by  another  ff^atera. 

If  Da»y  plagiarised  from  any  one,  it  was  from  Stephen- 
»n ;  and  sure  I  am  that  no  person  who  looks  at  the  case  fairly 
utII  aver  e\on  thai  much.  Stephenson,  fimling  that  air  mui^t 
be  admittLvl  by  some  <-bniiiicl  or  olbvi',  anil  again  penuilicd 
to  escape,  limited  tlie  admission  and  the  escagie  within  the 
narrowest  bounds.  In  Davy's  lamp  there  is  no  alr-tlmitntion. 
The  bunung  wick  ami  the  ext^^nal  air  are  free  to  commune 
as  they  [ilease.  l>avys  aim  wtis  not  to  limit  atr,  but  to  limit 
fiame.  And  hciv  I  must  pan«e  to  my  a  word  in  explanation 
of  the  principle  on  which  Davy's  lamp  is  comttructod. 

I  supjHise  an  impiirer  to  be  sealed  in  fVont  of  a  burning 
wick  :  it  will  he  a  small  wiok,  becmisc  that  will  best  illurtrate 
my  poKition.  A  small  wftx-t«|iw  wick  it  shall  be.  The  flame 
is  bright  and  sinokek-iw,  bccauMi  ihe  combustion  is  perfect; 
hut  if  ni>w  the  exifrinicnter  pUuige»  a  cooHnp  boily — say  a 
metallic  wire — inlo  llie  Hiune,  it.  burn)*  dull,  ernit^  smoke ; 
in  short,  its  combuslivc  force  is  diminUiied. 

If  the  tTtjierimonicr  bends  tlio  exlnnnity  of  another  cool 
wire  int^i  the  iunn  of  a  snudl  ring,  be  can  arrive  at  a  stronger 
demomlration.     Uohltng  ilint   ring  within   tlic  flame,  and 
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gnuJoaUr  iamamg  it  cbnrn  upon  the  wick,  (he  taper  m*y 
aimAatiiy  be  cxlingnished.  Whv  is  UnsT  Because  flnoe 
b  gwcouB  mattar  bc«ted  to  inouideacence,  and  the  wire  ring 
cools  it  bdow  the  ptnnt  at  whidi  incftndeaccnce  is  possible. 
On  tbe  a]iplicaii<Hi  of  this  principle  does  the  aafel^-lAmp  de- 
pend. It  mereljr  eonatsts  of  •  lampirick  Borroondfid  hy  a 
tayer  of  wire  gauze^  the  meshes  of  which,  tbrotigh  gi^'tng  free 
ingrees  and  egreaa  to  the  air,  are  suppooed  to  cool  ftame  below 
the  degree  of  temperature  at  which  flame  is  pos»blc ;  9o  Hut, 
however  mnch  the  fire-damp  may  ignite  and  nfte  within  the 
wire-«heathing,  ita  fiame  i»  unable  to  commaiucate  with  the 
gmt  resermr  of  fire-damp  wiiboat. 

Is  theoiy  borae  oat  T  is  Davy's  lamp  abaolately,  fitnetian' 
ailif  safe  T  are  the  qne^tions  to  be  considered.  To  deal  fairiy 
with  the  memotj'  of  Darr,  it  is  necessary  to  make  a  distine- 
tion  between  acddenta  <nriginating  with  foQcdonal  dcrangtv- 
ment  of  his  lamp,  and  accidents  caused  by  the  latter  in  its 
most  perfect  condition.  No  one  doubts  that  if  the  wire 
guue  of  a  Davy  be  broken  or  punctured,  it  is  no  longer  «a(e ; 
and  howef'er  prone  to  such  accidents  the  instrument  mar  b^ 
they  must  not  be  imputed  to  ineffinency  of  the  lamp  itsdf. 
To  accidentul  deran^^ements  most  be  added  what  may  be 
tenned  crimmal  altuet ;  such  as  removing  the  safc^'-sbeath 
for  the  purpose  of  getting  more  light,  of  sucking  the  fisroe 
tbruugh  tbe  wire  ganxe  by  a  tobacco-pipe,  of  thmsHng  a 
jKiintod  wire  through  the  gatuc,  there  to  become  red  hot,  and 
withdrawing  it  to  fire  a  charge  of  gunpowder.  From  each 
and  all  thuse  cattses  accidents  have  arisen,  and  they  in  do 
way  deaerve  to  be  laiti  to  the  charge  of  the  lamp  itself. 

Functionally,  I  believe  the  lamp  to  be  absolntcly  safe, 
except  under  one  of  two  sets  of  conditions :  what  the  first  set 
of  conditions  are,  will  be  most  conveniently  illustrated  by 
tho  testimony  of  Mr.  Uuddle  before  the  House  of  Commons 
Commiswion  of  liH-'iS. 

In  answer  to  the  question  whether  be  had  otct  perlbrmed 
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any  esperiments  on  the  Diivj-  tamp  witli  a  view  of  it»oeitiun- 
in^  what  force  is  n«'«d>>ar%'  to  nimjiel  ttic  [lUMge  of  ftnnio 
through  the  f^uxe,  Mr.  Duil<lle  replied  hy  gn'ing  »  coinlcnsecl 
hubny  of  Dary's  lamp,  of  the  linit  trials  made  witli  it,  oiid  at 
the  part  taken  by  Davy  in  pointing  out  th«  condltionn  of 
danger. 

'I  have  not  perfbnued  tJie  exiterimcntt  by  myself/  said 
he,  *but  in  company  with  Sir  Hnniphrey  Davy,  and  I  am 
verj*  happy  to  have  this  opportnnity  of  doiiif;  jii^tice  to  the 
Boeraory  of  my  lamotit>ed  friend  on  this  particular  ]>oint.  The 
lomeiilithle  accidents  tcliich,  prior  to  the  year  1815,  had  o^ 
corred  in  our  neighbourhood  naturally  <Iirc<:ted  the  attention 
of  oil  bumnne  persons  to  the  subject.  Sir  Humphrey  Davy 
was  intnxlncod  to  me  by  the  late  Bishop  of  UriMol,  an<l  tie 
culled  upon  me  at  the  Wallsend  colliery  one  day  to  in(|utrc 
into  tlie  nature  and  catue  of  tlit^  liununtablc  mtustropbe.  I 
vxplained  to  bim,  as  well  as  1  was  abk<,  the  nature  of  our 
fii;r>-  minex,  and  tliitt  the  groat  dwiideralum  was  a  light  that 
could  be  safely  used  in  an  explosive  mixture.  I  had  not  the 
&light«at  idea  of  ever  seeing  the  thing  accomplished. 

'  After  a  great  deal  of  conversation  with  Sir  Humphrey 
Davy,  and  his  making  himself  perfectly  ac(]uainted  vritli  tlie 
nature  of  our  mines  and  what  we  wanted,  just  as  we  were 
paning  be  looked  at  me,  and  said,  "  I  think  I  can  do  aome- 
thingforyoo."  Thinking  it  was  too  much  ever  to  be  acbiei-oil, 
I  gave  him  a  look  of  incredulity ;  at  the  moment  it  was  be- 
yond my  oomprebension.  However,  smiling,  be  aud,  "Do 
not  despair;  I  think  I  can  do  something  for  you  in  a  very 
short  time.'"  * 

*I  shottbl  think,  to  the  best  of  my  recollection,  within 
fbarteen  ilays  be  wrote  to  me  to  say  that  he  flatten^  himsdlf 
he  harl  done  tbe  thing;  that  he  had  made  a  discover)-  wlii<'li 
would  answer  my  object — namely,  tbe  procuring  a  safe  light 
in  an  exploajvc  mixture.  In  a  few  days  he  sent  mc  down  two 
of  the  Davy  lamps  as  neai-ly  as  possible-  like  tliat  before  tbe 
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commtttcv ;  1>ut  I  have  ouc  of  our  working  lamps  with  me. 
He  told  iiH-  that  it  would  l>um  safclr  in  nn  ncplosivr  mixtmv. 
I  first  tri<:d  it  in  nu  explosive  mixtun;  on  the  surfacv,  tuid 
then  took  il  into  a  mine;  and  to  my  astonisliment  and  di- 
light^ — it  is  inij>us<ible  for  mc  to  express  my  f«clings  at  thu 
time  when  I  fint  suspcndixl  the  lainp  iii  the  mine  aud  saw  it 
ivd-hot.  If  it  hml  been  a  monster  destroyed,  I  oould  not 
lure  felt  mure  exultation  than  I  did.  I  said  to  thooe  •roond 
me,  "  We  haw  at  last  subdue<l  tliia  monster." ' 

Mr.  Buddie  then  relates  how,  suWquentJy,  Sir  IL  Darj' 
weni  down  the  O  pit  of  the  Wallsend  colliery,  where  he  was 
shown  all  the  ^rudatioiii)  of  explosive  mixture;  from  a  slijirhtly 
contaiiiiiiuted  atmosphere,  Just  enough  to  produce  an  elonga- 
tion of  candle-flajne^  to  where  pillar  working  was  going  on, 
and  large  amounts  of  gas  were  accumulated  as  in  a  reservoir. 
'  Hero,"  said  Sir.  Buddie, '  we  took  the  lamp,  and  suspended 
it  for  a  length  of  time,  till  it  was  red-hot,  during  which  we 
also  exposed  it  to  the  onlinary  impulse  of  currents  of  ^r,  and 
in  diffett-nt  parts  we  tried  the  lamp  in  a  red-hot  state  for  a 
considerable  period  of  lime.  He  then  explained  to  ua  the 
danger  of  exposing  tlie  bimp  to  a  strong  cnrrent  of  gas,  or 
cven  t4)  iL  strong  current  of  exjilosive  mixtare,  as  it  woukl  risk 
the  passing  of  flame  through  the  gauze,  but  he  pointed  out  a 
remedy  at  the  name  time — namely,  a  tin  scroeu.* 

From  this  statement  it  is  evident  that  Davy  was  aware  of 
the  conditions  under  which  the  gauze  eot'ering  was  not  a 
protect  ion ;  a  fact  which,  according  tu  Mr.  Buddie,  he  strongly 
inoiifted  upon  at  a  previous  time — namely,  when  Mr.  Buddie 
accompanied  htm  to  one  of  the  Eml  of  Durham's  collieries, 
where  a  large  '  blun'er,'  or  natural  issue  of  tnilammahk-  gas, 
presented  facilities  for  telling  the  permeability  of  the  safety 
gauze.  Having  direeteil  t  lie  gas  jot  against  the  safety  sheath, 
and  cau!)cd  Rmiw  to  jmik*,  Davy  is  said  to  have  commented  on 
the  fart,  in  the  following  wonls :  '  Now,  gentlemen,  you  see 
the  natiuv  of  ihe  danger  to  which  you  are  cx^tosed  in  uung 
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the  lamp :  and  I  cautinn  you  to  puani  against  it  in  tlw  man- 
iiw  I  bava  sliown  you.  Thi:*  is  tlio  only  case  in  wliich  the 
lamp  will  e\]>Iode ;  ami  1  caution  and  warn  you  not  to  use  it 
in  any  such  case.' 

Tliesc  admonitions  are  Btrong  pnoiiph.  Had  they  been  as 
.pointedly  conveyed  br  Davy  to  the  pnlilic,  aa  they  were  to 
'.  Bnddlo  and  bia  minera,  Davy  would  have  protected  hia 
naemoiy  from  some  injurious  aspemoiis.  On  the  whole,  it 
■will  be  <lifficalt,  6wn  tor  I>ai-j''s  liest  advocates,  to  acquit  him 
of  some  frtnmtiMr  in  resjiect  of  tlie  weak  pomt  of  his  lamp 
—  its  capability  o(  passing  flame  throtigU  tlie  wire  gaoze 
under  the  influence  of  currents  of  air.  In  his  book  on  ilamc 
he  just  adverts  to  the  fact  enough  to  save  the  mark :  whereas, 
kncniug  the  important  issue  at  !^take,  it  was  incumbent  on 
him  to  have  been  no  teas  emphatic  in  his  book  than  in  hia 
verbal  commiinicatioiiH  to  &tr.  Dtiitdle. 

It  is  a  lamentable  pectdiurity  of  Bre-darap  csplosion9, 
that  in  proportion  lut  they  are  gi'ave,  so  do  tlioy  destroy 
cautionary  evidence  for  the  future.  We  need  not  marvel, 
^therefurc,  that  the  difforenee  of  opinion,  as  to  the  pmctical 
lOtuit  of  safety  capable  of  being  afforded  by  the  safcty- 

\pf  is  still  so  considerable.  Evidence  enough  is,  I  regret 
to  ray,  forthcoming  to  show  that  there  are  conditions  of  «ur- 
rurrenls  totally  beyond  the  ability  of  a  miner,  however  earo- 
fid,  to  foresee ;  which  cnnnot  be  guanled  against  by  shade  or 
BCi«eu ;  and  which  may  determine,  aa  they  have  before,  an 
explosion.  Take  the  following  as  an  example :  Greenock  pit, 
after  remaining  unworketl  for  some  time,  filled  with  explosive 
gas.  Aji  agent  and  two  men  descended  with  a  safety;  but 
ventilation  being  im])orfect,  tlie  agent  rctmTicd  tothc surfiice, 
and  by  way  of  producing  a  current  of  air  threw  some  watt-r 
into  tlie  shaft.  A  sudden  gush  of  air  resulted,  which,  driving 
before  it  a  body  of  fire!-ckni|i,  urged  the  flame  thn>iij:h  (lie 
wire  gauze,  and  the  in6amntable  atmosphere  outside  took 
fire.    One  workman  was  killc<l  on  the  spot ;  the  other  escaped 
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with  a  severe  baming,  tt>  tell  the  talc.  Again,  a  f>tli«r  and 
two  sons  vreru  burned  to  death  through  using  m  D*vr  lamp 
at  Suttun-low-bottom  pit,  tu  consoqucuce  of  iiteir  havitif^ 
a;^t4itvd  the  air  tu  dear  out  their  working  places. 

In  botli  cases  the  Iiun]>  was  found  {terfect  oAer  the  acci- 
drnt  Were  it  necc»ury,  oUicr  examples  of  the  effect  of  *ir> 
currents  in  dnving  Hume  through  the  gnnze  nieahes  of  the 
earetv-lamp  niiglit  be  t-ited.  None,  howevei",  but  the  moat 
picjiidiced  in  favour  of  Davv's  lamp  will  deny  tliat  its  bcilit^ 
of  exploeioii  when  expotwd  tu  ctuieots  is  a  much  greater 
drawback  to  its  utihty  than  wa»  suspected  in  the  days  of  ita 
arly  wustcnoc. 

An)  aiiMJurrent^  the  only  agencies  which  can  interfere 
with  the  sal'ety  of  Davy's  latnpf  Most  prolMiWy  not,  A^ 
snming  6re-daoip  to  be  a  mixture  of  light  carburettetl  hydro- 
gen and  atmospheric  air — nothing  more—experimeni  would 
seem  to  justify  us  in  saying  that,  while  perfectly  quiatcent, 
it  is  not  susceptible  of  being  exploded  hv  the  safety-lamp: 
but  it  now  turns  out  tliat  di'e-dainp  has  by  no  means  this  one 
iuvanabtQ  composition;  it  sometimes  contains  oletiant  gas, 
sometimes  sulphuretted  hydrogen  and  \mw  hjdrogen;  either 
of  which  is  suaceptible  of  ignition  by  coiiiact  with  metal  nut 
nuaed  to  so  high  a  temperature  as  often  occurs  to  t-he  cage  of 
a  aatcty-lamp. 

Again,  the  contingency  iloes  not  seem  to  have  presented 
ilwlf  to  I>avy,  that  particles  of  coal  are  flying  almut  in  a 
ooal-mine;  and  these,  falling  on  the  red-hot  gauze  ofns«fcty> 
lamp  surrounded  by  explosive  gas,  may  ignite  and  geoerate 
a  little  focus  of  dunth-<iwiling  flame. 

We  aanc  now  to  the  consideration  of  other  lamps,  starting 
CD  th(!  iuvc-ntiun  of  Davy  for  their  hatis,  but  modified  so  u 
to  avoid  the  weak  points  of  the  former;  and  deisiguated  each 
by  tJie  name  of  its  so-called  inventor. 

Once  more  1  repeat,  T>avy  shall  have  the  credit  of  cveiy 
lamp  which  has  a  scrap  of  wire  gauxe  in  its  constmcUon.  No, 
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,  j^iuntlomun  latit^mttkers,  it  «liall  not  be  permitted  for  you 
Ui  liavL-  all  till-  crvdit  tiiatwirc  gatuo  can  bring,  leaxiog  Davy 
all  the  obloquy.  Tiikc  tliv  Du\t  l»ni|i,  unci  improve  it  if  too 
can ;  but  eo  long  as  you  use  win.-  gauzt-^  call  it  a  Davy  iiun\t, 
and  yourselves  its  improven. 

It  would  bo  tirraome  wwrk  to  specify  a  tithe  of  the  lamp* 
which  haw  sprung  up  from  the  first  lumple  idea.  The  very 
safest  of  thi-nn,  UoUrrtt'ii,  may  be  dcecribod  as  a  Darj-  lamp 
surrounded  by  a  gUu»s  and  supplied  witlt  air  through  layers  of 
win;  gutizc  below;  a  corresponding  scries  of  wire-gauzo  layers 
above  giving  issue  to  the  products  of  combustion.  This  lamp 
1  have  never  known  to  explo<lu  under  tlie  severest  trials;  hut 
it  has  a  fatid  dvfect — tt  u  too  faftidmi*.  Iinint^^iately  the  air 
which  surrounds  it  becomes  a  Uttlc  impure,  it  gives  a  pulT, 
goea  out,  and  leaves  Uie  miner  in  durkiius,  to  find  his  way  oat 
of  the  mine  the  best  way  he  can,  or  to  reUffht  the  lamp-wiek  by 
a  bieifer  I  Tliere  is  the  present  lamp  of  Dr.  {^lanny,  glass 
below  and  wire  gauze  above.  There  are  Uie  Mfisler  and  ihc 
EliHu  lamps,  both  well  spoken  of  in  Belgium ;  whicli,  like  tlie 
present  lamp  of  Dr.  ClaDny,  make  a  point  of  feeding  the  wick 
with  lii  ptr  de$rtnaun\,  so  lliat,  air  being  hoarier  than  explo- 
vvc  gaa,  tJie  latter  is  to  stune  extent  filtered  away. 

1  shall  make  short  work  of  this  numerous  fey  of  modified 
Davyg.  Some  are  worse  than  the  protot)'pe,  under  all  cir- 
camstanoes;  and  some  bettei',  until  the  glass  sheath  with 
which  mont  or  all  of  tliem  are  supplied  gets  broken — a  con- 
tingenc}'  of  such  f  retpient  occurrence  that,  although  the  idea 
of  ^ws8  appears  to  have  suggested  itself  to  Davy,  he  soon  dis- 
cuded  it.  Nevertheless  the  Mtlsler  and  Eloin  lamps,  both 
much  nscd  by  the  IVIgiaitK,  liave  glass  in  their  construction ; 
■nd  thotigh  tlkc  gtajtj  cracks  occasionally,  yet,  like  many 
Tvictic*  <^  our  Englinh  ^ta;^  safety-lamps,  they  are  aaid  not 
to  be  practkally  damaged  by  the  ai^ident 

Space  adnioui»hus  me  to  make  deductions,  if  such  I  have 
to  make,  and  conclude  this  sketch  of  safety-lamps.     If  I  have 
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succectiwl  in  giviiif;  t-ffect  U>  my  ooinictioMs,  the  point  need 
MOt  be  iiisiiitetl  on  nj^in,  (li»t  wlintevcr  in  tlie  way  of  safety^ 
1atn])i(  hns  ciwne  out  of  wire  gmm*,  or  m  a!/U  to  come  out  of 
tliu  sumu,  sliotild  jtluiid  lu  tlie  credit  of  Davy.  By  liik!ii|;;  Um 
brruui  view  of  the  nintt«r,  the  (ju««t)on,  vrlietli«r  the  nrigiiiul 
lamp,  or  a.  inuiLiGaitioii  of  the  (xune,  be  the  belter,  i«  freitl  fnnn 
thf  (listiirbiuf' eli'inciit  of  pn'diiection  in  favour  of  or  against 
the  jnwntor.  After  exftmitiinj;  the  parhamontary  evidence 
f^wa  OH  diffi-rciit  occjwion.t  n\*|Hictin^  Bafety-tiun|iti,  the  con- 
cltiMon,  1  think,  will  be  aiTi\'eil  at,  that  a  balance  of  teicti- 
moiiy  M  in  Ihioiir  of  the  jxKiition  tliat  Dii^y'.i  original  lain]) 
is  more  completely  adapted  to  tlie  miner's  waiilit  tliiui  any 
variety  of  it. 

At  any  rate  this  much  is  clear,  many  (gtialities  in  addition 
of  tJiut  of  safety  must  be  embodied  in  a  nal't'ty-lamp.  Were 
the  latter  alone  tt)  \n'  coiisidcn-d,  tho  lamp  of  Humboldt — in 
which  connection  with  the  irxtvmnl  atmosphere  is  totally  cut 
ofi — leaves  Tiiilhiii};  to  be  dwircd.  Ilic  w«tcr-\-alve  lamp  of 
Ciimnyis]n'rliiip»<(ni(eaifuifi';  but  the  vrcipht,  the  cvmploxity 
of  it,  and  the  limitation  of  combustivv  power  in  the  former, 
are  circumstances  which  expunge  them  from  the  list  of  prac- 
iical  safety-lam i>8.  Amongst  wire-gauze  lamps,  again,  1 1«- 
lifve  that  devised  by  Roberts  to  be  safest  of  all ;  but  a  iUtal 
objection  to  it  is,  as  remarked,  that  whenever  the  atu)o«)>ht^rc 
becomes  a  little  impure,  it  ceases  to  be  a  lump — it  goes  out, 
Ica^nng  the  miner  to  find  his  way  back  through  the  dark  laby- 
rinth of  galleries  the  best  way  he  can. 

Amongxt  the  cxpL-dients  which  have  been  pTopowd  of  Intc 
for  illumiiutting  cojil-mincs,  that  of  substitnliiig  gaa  for  oil- 
wicks  in  Hafiay-lum]i»  is  suggestive  of  gooii  promise.  At  the 
bc»t  of  timeH  the  safety-lamp  gives  little  light;  when  the  wick 
becomes  foni  from  long  burning — %vhen,  in  other  wonU,  it  v> 
quires  trimming — the  light  is  necessarily  ilimini^hcd.  Now, 
idtbougli  there  are  contrivanceii  for  effecting  this  trimming 
n-itbout  rumoring  the  cage,  yet  for  the  most  part  so  iuoSicicut 
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are  they,  that  the  miner  often  pt-rforales  the  giuuG  with  a 
9harpen€>!  wire  to  »imfF  his  vrick  Uu*  more  effectually.  More- 
over, oil,  and  the  fuliginous  result  of  Us  conibuittion,  rajiidly 
foul  the  gaiixe,aii<l  necetuitate  Hi  removal ;  in  effocting  which 
damn^  is  often  done. 

It  is  a  subject  of  jtainftil  coutitnplatiou,  that,  Hince  the 

ilisco^'cry  and  npjilication  of  Hftfety-Iiintjiit,  aoi^iilent.i  from  tir^ 

damp  ex[)loMon!i  haie  become  more  fivqucut  and  more  grave. 

Trae,  coal-inines  are  dee[ier  than  tliey  were,  Bnd  seams  of 

extreme  dmifjer  have  been  wrought  under  sjifi'ty-Iamp  jiro- 

tection,  which  could  not  have  been  wmuglit  by  naked  can- 

tUe-tighL     Still  the  painful  fact  remains,  tliat  the  terrors  of 

Kre-damp  are  greater  than  of  yore.    The  nionster  in  not  yet 

coiMjuered,  as  Mr.  Buddie  foniUy  supposeil ;  and  what  is  worse, 

Xhm  seems  no  promise  of  concinering  liini  by  iniproNcmeuts 

00  the  »afety-lamp.     Retter  ventilation  will  accotnjtli^h  much 

itt  the  way  of  safety,  and  care  in  the  use  of  safi^ty-ltim|>!t  now 

exitting  will  accomplish  more ;  but  I  fear  holocnudts  oflVred 

up  lo  the  grim  demon  of  fire-Ltamp  will  be,  as  tlicy  lia\  e  been, 

&eiiwnt  ooncomitauls  of  coal-mine  explorations. 


ALUiTTOTUM. 


As  lifc  flvcts  on,  and  an  ncqtiniiitiuiCG  with  human  chnrar^ir 
uui  siisccptiltilities  1>ccomes  murv  (.'xUmhIccI,  one  k>iini^  tl:j: 
kiiiiwlcd^  is  never  w  reftflily  in>i)rcpiat«.-<l  an  whi-n  coining 
befon-  11$  in  a  tan^ble  nml  piil|)iil(l<^  sliiiiic.  TIutv  am  Rionr, 
many  tliousand  tilings  wliicli  you  «ii<i  I  must  Uikv  for  gmnted 
on  Huth<»ity,  vriUtout  the  clian<!a  «(  b^ng  ubic  to  dcmoiutnte 
them,  or  having  Uiem  demonjttrateil  to  un.  /,  Tor  instaiun, 
shonid  expect  _wi  to  believe,  were  I  to  aver  tliat  the  blood 
whif^h  now  rushes  through  our  arteries,  or  steals  sltit^giKlilj 
along  through  our  veins,  contains  a  birgi>  percimtago  of  treo. 
In  averring  thii!,  1  slioulit  tell  you  nothing  tluit  you  liud  not 
probably  Ik-adI  bcfon.',  the  existence  of  ii-on  in  llie  blood  bolsg 
a  fiict  now  tolerably  well  known  ;  but  if  you  coulil,  like  me  «' 
tbia  instanl,  have  before  you  a  coil  ofin»\  wire  more  titan  tUrf 
yarth  lung  made  from  iron  t-xtrtielnl  from  human  i/ow/,  the  fact 
would  come  beforo  you  in  a  palpable  guise  of  tenfold 
expressiveness. 

As  to  me,  though  the  presence  of  iron  in  tlto  blood 
been  no  novelty  for  the  last  thirty  years  at  least,  neverth 
I  sit  and  gaxc  at  my  tlireo-yard  ^k'cinion  of  lilivxl-^stiai 
iron  wire,  ponder  over  and  contemplate  it,  until  my  mimli 
lo(t  in  ft  region  of  abstractions,     I  view  it  with  tlte  intcrost 
H  cherished  relic.   I  would  not  Mill  it  fur  many  times  its  weight 
in  gold,  valuing  it  as  I  do  for  associations.    It  brings  tangiU)*  " 
before  me  tlto  cxisteitce  of  an  old  friend  in  a  stnutge  place; 
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presenting  to  me  the  kouwlixlno  of  a  fact  in  a  tiin-^bli',  con- 
crele  form. 

S<j,  having  jutttfiiKt  iu  your  i^yos,  a»  I  wonid  fain  hope,  my 
partiality  for  rough  corpontai  dvinonstrations — ivaviug  as  little 
lor  the  ima^nation  to  supply  as  mn- conveniently  be — do  me 
tlie  favour  to  Uiku  from  yonder  dust-ltciip  a  briek.  1  nm  not 
]«[ticulnr  nbout  tbe  sort  of  bn'ck ;  any  sort  will  do.  Yuu 
cannot  fiud  h  brick ;  g(K>d,  that  broken  tobiu;co-]>ipu  will  per- 
fectly ttoavrer  my  wislws. 

Having  witlidntwa  tfae  broken  tobacco-pipe  fVom  the  secm- 
iagtj  ignoble  materials  of  a  diut-lionp — having  altentivciy 
i^pffded  it  as  to  wught  and  tizo—siipjioae  I  tell  yoa  tbia, 
that  frc»n  the  very  tobacco-pipe  aha»k  you  there  bold  in  ^rinir 
baitd — that  coarse,  ugly  tobacco-pijic — tht;  chemist  can  ex- 
tract a  lump  of  beautiful  white  luetJil,  more  resplendent  than 
dver,  mure  uoaltendile  tban  silver  wlwii  exposed  to  air,  more 
nuicaUy  loiiorouit  than  bell  metal;  ductile,  Inminable,  fua* 
bic,  and  tough ;  tliuu  what  wdl  you  say  ] 

Suppusv  tJiftt,  procee«lijig,  1  furtliermoru  tell  you  that 
lira  metal  in  question  does  not  exist  in  the  mitterini  of  tlie 
tobacoo-pipc  in  a  mere  minute  proportion,  but  (hat  when 
utncted  it  will  occupy  soinetldiig  about  two-tlunl-t  the  bulk 
tjtbu  tnt>acco-pi]>e  itwelf;  that  in  a<ldition  to  its  1>eing  the 
diief  conscitoent  of  all  clay«,  it  exists  still  more  largely  as 
tu  percentage  quantity  in  the  niby,  the  sajiphirx-,  corundum, 
md  adamantine  spar ;  you  nuiii  believe  me — I  tluuk  you  mil 
—but,  naturally  enough,  you  want  [iroof. 

A  toh«cco-pip«  is  eiiniposeit  of  baked,  or  more  correctly 
peaking  Inaitty  white  chiy.  Procticnllr  wo  may  regard  all 
dtys  US  identical  in  comjHisition.  Some  contain  mineral 
colouring  matt£i^  especially  iroti  oxido,  or  nut,  and  this  is 
the  n^wn  why  building  bricks  are  red,  whilst  others,  like 
pipe-day,  are  devoid  of  colouring  matter*.  I'racticaily,  how- 
ew,  wc  may  regard  all  clays  m  i<k-titieal  in  composition. 

To  illa»tiate  this  subject  by  reference  to  brick,  one  might 
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state  that  it  is  the  wliite  tnnterial  of  the  brick,  not  the  red 
colouring  nutter,  which  is  coiicernetl  in  the  production  of  tht' 
beautiful  metal  aluminium.  AVbat^  rhen,  is  clay?  I  mean, 
of  course,  wliite  clay,  inaiimucli  a.*  we  have  already  agrocd  to 
consider  ull  n>luuring  luatcrials  existing  in  certain  clays  aa 
so  many  i  in  purities. 

Clay  may  ln^  rtat^'d  tn  consist  of  a  mixture  of  two  chemical 
compounds  re«{>ectivv)y  known  as  silica  and  ulimiina.  Various 
clays  hold  these  inntL-riaU  in  varj-ing  proportion,  but  in  general 
tennft  ne  may  uay  that  clay  is  made  up  of  C(|iuil  weights  of 
silira  iiitd  iilumina.  Let  a<  banish  silica  from  tito  account  at 
oncf.  Though  a  most  extensively  diffused  and  important 
agent,  wf  will  have  no  concern  with  it  here,  because  it  docs 
not  contain  the  prcdoua  metal  of  which  we  are  in  quest — the 
beautiful  metal  atumimunt ;  that  is  got  out  of  alumuia. 

Kfty-thrcc  parts  and  threolenths  exactly  of  the  metal 
aluminium  exist  in  every  hundred  jiarts  of  alumina;  say, 
therefore,  almost  exactly  fifty  jrer  cent. 

Now  this  alumina  belongs  to  the  class  of  bodies  called 
•eartlu :  and  if  you  ask  me  what  eartlis  are  acconiing  to  a 
chemist's  notions,  I  answer  in  my  own  homely  way,  they  are 
i-iutt  of  uielaU.  Yes,  lime  is  the  nist.  or  oxide  of  a  melal 
termed  calcium :  magnesia  is  the  nist  or  oxide  of  u  m«tjJ 
tenned  magnesium;  and  alumina  is  the  rnst  or  oxido  oftAf 
metal  termed  aluminium. 

Leaving  the  earth  alumina  for  a  time,  I  will  say,  whiit 
occurred  wlien  a  bright  piece  ofimn  was  cxiiused  to  m<wt 
air?  The  Iron  under  these  cu-cunistances  lays  hold  of,  or, 
in  chemical  language,  comlnne^  leith,  tlie  element  'oxygcm/ 
beeomiiig  change*!  into  oxide  of  iron,  or,  fts  one  genenJIy 
calls  it,  iron  rust.  The  point  1  want  tn  estsblinh  is,  that  the 
terms  nut  and  oxide,  as  applied  to  iron,  are  one  and  the 
same.  A  person  does  not  usually  say  nut  of  cop[)cr,  tvtt  of 
lead,  aud  so  foi-tli,  but  a  writer  may  emi>loy  these  design 
nations.    At  any  rate  /  take  that  liberty ;  and  bcdng  taken, 
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proceed  to  impress  ihc  fact,  that  tlie  earth  alumina  hears  tlie 
xnmu  relation  to  the  metal  alumiuium  that  mst  of  iron  does 
to  the  metal  last  named. 

Immt-nEO  magazines  op  storobouaes  of  the  earth  or  riM 
alumina  are  furnished  in  beds  of  clay ;  nevertheless,  he  who 
desires  to  procure  alumina  in  ratHlerate  <]uantitie.s  may  ob- 
tain it  far  more  readily  from  the  crystalline  material  alum 
ihsa  from  clay.  If  ahim  be  dissolved  in  water,  and  harts- 
horn added,  the  alumina  will  fall  down  in  a  somewhat  gela- 
tinoos  form,  becauao  it  is  combined  with  water;  but  on  bein^ 
collected,  washed,  and  heated,  it  assumes  the  characteristics 
of  a  while  powder,  which  sticks  to  the  tongue  just  like  a 
piece  of  new  tobacco-pipe.  This  white  earth,  alumina,  is  the 
basis  or  stock  material  of  all  clays.  Porcelain  clay,  which  is 
Dsoally  r^^arded  as  the  type  of  purity  for  this  clas.*  of  bodies, 
b  made  up  of  tiO  parts  alumina  and  -10  of  silica  in  every 
100  parts. 

There  is  yet  another  ciroiunstancc  which  rondiicea  to  a 
similar  result.  Extremely  minute  <iuaiiti[ies  of  materials  are 
oflen,  in  his  rcsearclies,  taken  co^nisanoe  of  by  tlie  chemist.  • 
For  instance,  when  De  C^andolie  tells  lis  that  gold  is  con- 
tained in  the  roots  of  violets  and  in  the  stems  and  tendrils  of 
the  vine,  and  coppei-  in  tobacco  and  coffee ;  when  Dr.  Percy 
tcUa  MS  that  silver  exists  in  aeA  water;  and  that  every  sped* 
nicn  of  h.'iwi  examined  by  him  was  fi>und  to  be  charged  with 
&  portion  of  silvci- — half  the  startling  effect  of  such  assertions 
is  lost  to  the  mind,  because  of  thi?  confessedly  minute  portions 
of  the  precious  metals  discoverable.  It  is  with  feelings  of 
real  wondt-r,  however,  thnl  a  ]>erAon  listens  to  ihi'  stiitcment 
for  the  tirrt  linw,  tbat  about  fifty  per  cent  of  the  pure  inntt^r 
«f  clay  consists  of  this  strange  metal  atuminiiat. 

It  is  the  fashion  to  .■t]>cak  of  aluminium  as  a  metal  newly 
diieovered.  Tltis  is  a  mistake.  Aluminium  was  first  obtained 
by  Sir  n.  Davy  so  long  since  as  the  year  1808;  but  he 
obtained  it  in  quantities  so  minute,  that  many  of  its  leading 
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cLarectcri.fUcs  were  only  lm])crfi'ctljf  known  until  within  the 
Inst  few  years ;  since,  in  point  of  fact,  «  French  philosoijlicr, 
M.  St.  C'laire  Dcv-illc,  d«ri«Ml  a  mean*  of  producing  it  in 
lu'ge,  and  one  may  nlmuKt  say  comttwrdaif  quantities. 

A-i  rej^irds  the  iiK'tliod  of  pixxlucing  or  eliminating  iilii- 
niiniuui,  to  generalise,  it  i«  got  frwni  chloride  of  alaminium  by 
the  Mfi^ncy  uf  scHhum. 

The  int.^tai  aluminium  is  never  mot  with  naturally  in  its 
metallic  stntv.  It  ulmiys  exists  in  tJie  form  of  oxide,  and 
tnixed  witli  n  tew  extraneous  bodies.  This  rust  in  aliunino, 
and  alumina  is  oxide  of  alumim'wn;  ami  oxide  of  aluminium 
is  alutiiin'um  pliu  iixygen ;  anil  tiierefoi*,  according  to  the 
clivuuad  Cocker,  it  follows  that  aluniinitun  is  alumina  w»umm 
oxyi^n.     Hanlon  this  ruuiid-about  tale. 

But  it  80  hap)HMis  in  practice,  that  we  cannot  obtain  al" 
minium  in  this  din^  and  xtraighlfomanl  inaiinoT.  Giiemists 
Hometimea  gain  their  ends  by  the  most  tortuous  courses  (I  use 
the  expression  in  no  bad  sense) ;  and  the  process  by  which 
aluminiiim  is  gained  fumishes  us  w-ith  an  example.  The 
aJcDieut  oxygen  keeps  such  vigilant  look-oat  orer  ti»e  safuty 
of  the  precious  metal  aluminium,  which  it  has  in  chai^  that 
no  force  or  agency  ^'et  known  to  cbemists-^-no  strong  baud 
— exists  competent  to  take  the  oxygen  away  and  leave  the 
metal  behind. 

It  so  liappcns,  however,  that  the  chemist,  by  a  somewlutt 
refined  process  of  substitution,  whicli  need  not  be  describ^-d 
just  now,  can  intlace  the  s«-ntinel  oxy^tt,  vigilant  titough  he 
be,  to  change  places  with  another  element,  chlorine  by  nanw, 
thus  giving  us  chloride  of  aluminium  in  pUce  of  oxiilc  of 
aJumiuiuRi ;  ami  it  furthermore  so  happens  that  tlw  element 
chlorine,  though  a  sentinel  vigilimt  enough  and  powerful 
enough  in  Ins  vray,  is  by  no  means  so  difficult  a  fellow  to 
deal  with  as  oxygen;  and  it  furthermore  so  happens  that  a 
sodium  (of  which,  by  the  by,  soda  is  the  rust)  has  such  an 
extreme  deaire  to  lay  liold  of  chlorine  and  generate  common 
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Mlt,  Uiat  ire  hare  only  to  biing  it  In  contact  with  chloride  of 
aluimnium  under  [Nr»[>cr  t-ifcumstaticus,  when  it  takva  away 
the  chlorine,  and  leaves  alunuiiium  bcliiiid. 

None  but  lh<»e  who  study  chvmi^tr^-,  and,  studying  i^ 
admire  it,  can  perceive  the  buauty  of  alliiince  hctn'ccn  causes 
and  efl'ccU  nliich  UD  itcituiiiitunce  with  thiit  beautiful  sctcnco 
di«!lo<ies.  Had  wc  not  the  giowcrfu]  aguit  »(>(huin  ut  our 
command,  we  otaild  not— *t  Iwwt,  not  by  the  nietitod  now 
followed — have  educed  the  metal  aluminium  from  its  liiddca 
Itirkin^places.  Had  not  an  Italian  anatoraiftt,  Galraui  by 
Maine,  clianced  to  remark  lliat  some  fnjg«,  which  he  was 
en^raj^ied  in  dissecting,  twitched  and  jerked  their  Ufeieaa  legs 
under  the  excilement  of  minute  stream!)  of  electricity',  we 
might  not,  in  all  ]>robabiIity  sfiould  nut,  have  di3covei%<l  tlte 
very  existence  of  aocUum,  much  less  sliotild  we  Iiave  succeeded 
in  extracting  iL  So  wonderfully  «\->dejit  in  tlio  progroiss  of 
Kn-nlific  ili«'ovcr}'  are  the  gohlon  links  of  c^iusation. 

The  study  of  thu  uJUajicc  betweon  truths  and  thctr  ivfulta 
ennot  be  recommended  too  forcibly.  There  is  no  better 
DMuis  of  mental  discipline  for  awakening  us  to  the  intrinsie 
ralne  of  truth.  It  tcaclu-s  us  to  rcspt^'<;t,  uud  foster,  and 
dioish  troth  because  it  la  true,  and  not  to  mcfuture  our  eeti- 
oatian  of  it  by  the  immediate  value  it  can  be  made  to  bring. 
Tliink,  O  ye  sordid  ones,  who  sec  no  beauty  in  the  golden 
ndiance  of  truth,  except  it  at  once  disclose  some  treasure  in 
your  jiatli,  tliat  thv^'erj'  existence  of  the  beautiful  iduiuiiiium 
would  hu%-e  been  now  unknown  to  us,  liitd  not  •  certain  Oal- 
Tant,  in  the  year  1783,  obser^-ed  the  electrical  klcklngs  of  & 
ieul  fnig ' 

We  tuve  got  aluminiujn,  and  now  cut  bono — what  good 
■sitT 

T^t  us  see.  Aluminium  is  a  white  re^lendent  metal, 
capable  of  assuming  a  higher  polish  than  sUver,  and  does  not 
tarnish  wlieo  exposed  to  the  air,  as  Bilver  is  apt  to  do.  Thon^ 
alumina,  or  oxide  of  ainminium,  so  obstinately  refuses  to  give 
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Up  its  oxyf^,  yet  <>nc«  pven  up,  it  Duuiifests  no  prcut  (Ifsiro 
to  lav  liold  of  that  ck-meut  a^iu.  To  speak  motv  plaiiil}-,  it 
dofs  not  rust  by  expoaure  to  th«  nir,  e^^n  though  the  air  be 
moist.  Some  chemiHts  assort.  Ihnt  contact  with  boiling  water 
causes  it  to  ntst  a  little,  wiiilat  othi-r  cliemistB  aver  the  stato- 
HK-Jit  to  be  unfounded.  From  an  hnjiartial  re^■iew  of  wWdi 
evidence  one  may  safely  nrrivp  at  the  conclusion,  that  the 
tanii&liiujr  of  aUiniiniuiii  under  llieae  circumstances,  if  it  talce 
place  at  all,  must  bu  exck-viliiigly  slij^ht. 

Aluminium  ig  a  very  light  metal,  its  specific  granty  only 
amounting  to  3'6 ;  or,  what  will  he  still  more  comprehensible 
to  some  jieople,  ^upiHKiing  a  vessel  to  be  made  large  enough 
to  Iiold  exactly  one  pound  of  water,  it  would  hold  one  pound 
and  dx-tenths  of  a  jiound  of  altiminiiun.  Tliis  extremely 
low  specific  gravity  of  aliiinininRi,  Mii>er;idiled  (o  toughness 
anil  malleability,  rendew  it  applicable  to  many  useful  puiv 
]wses.  For  example,  natch-wheola  have  been  made  of  it, 
aiid  instruineut-niakers  talk  of  using  it  for  the  coiistruction 
ol'  arms  or  beama  of  delicate  chemical  balances.  Services  of 
plate  have  been  made  of  it;  and  no  doubt  wheii  aluminium 
is  capable  of  being  produced  in  still  larger  quantities,  the 
latter  application  of  this  most  beautiful  metal  will  be  greatly 
extended. 

Perhaps,  however,  the  most  extraordinaiy  considei'ation 
ill  reference  to  aluminium,  is  the  enormous  amount  of  it  this 
world  of  oiUB  contains,  and  its  ubiquity.'  So  far  as  we  can 
ascertain,  about  one-eighth  of  the  earth's  crust  consists  of 
alumina;  and  alumina,  as  we  have  seen,  holds  more  thau 
6iiy  i>er  cent  of  aluminium. 

At  this  rate,  no  less  than  one-sisteenth  of  the  solid  mineral 
portion  of  our  planet  consists  of  this  beautiful  metal. 

Clay,  or  the  mutter  of  clay,  may  be  said  to  exist  every- 
where; and  whcrL-vnr  clay  exists,  there  is  a  storehoUM  of 
ultmtlnitim.  Do  we  wish  to  collect  gold  or  silver?  we  must 
procwd  to  cvitoiu  favoured  localities — to  Australia,  Caltfaniia, 
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Mexico>  Peni;  and  tbongh  iron  be  almost  everywhere,  yet 
that  metAl,  except  as  iron  ore,  exists  in  quantities  so  small, 
that  for  all  practical  pnrposes  it  is  absent.  Not  so  with 
alnmininm.  Wherever  there  is  clay  or  the  matter  of  clay, 
native  or  manufactured,  difiosed  or  aggregated,  there  we  find 
a  magazine  of  alnmininm ;  and  as  if  not  satisfied  with  this 
ubiquity  in  some  of  our  common  things,  aluminium  must 
needs  enter  into  the  composition  of  gems,  for  in  the  adaman- 
tine spar,  corundum,  ruby,  and  sapphire,  it  still  is  there. 
How  enormous,  then,  the  total  quantity  of  aluminium  existing 
in  the  world  most  be  I 
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WoEX  Archimedes  ejaculated,  *  Give  roe  whereon  to  stMul, 
ami  I  will  move  the  worid,'  he  merely  clothed  in  words  it 
diOQ^t  that,  aroused  hy  manj  prompt!  ngs  and  firam  a  ^-sricty 
nf  causea,  presents  itself,  ocouionally,  to  every  ihiuking  mind. 
We  rarely  analyse  that  thought  into  its  elements;  but  when 
so  analysed,  it  ia  found  to  express  the  general  proposition, 
that  the  condition  of  duality  is  neccssarj'  to  the  existence  ol 
forco — to  tlic  niantfi-«lation  of  [K>wer. 

The  Coniran  Prometliuus,  lingering  out  his  life  on  the 
Atlantic  [irison  rock,  l>'>re  curious  testimony  to  his  apprcciH- 
tion  of  till-  diiul  conditiuu  as  indi8]>ensahlc  for  tlie  exorcise 
of  power.  The  circumstance  U  recoixled  by  Barry  O'Meara, 
and  may  be  shortly  stated  as  follows: — There  had  been  a 
(juostion  of  tiubinarine  boats,  of  navigable  baHoons.  Conver- 
sation turned  upon  the  latter.  '  It  will  never  be  possible  to 
navigate  air-l>aii<)Qii!<,'  observed  Napoluou  to  bis  doctor, '  never. 
For  that  to  be  possible,  two  meiliuins  would  bo  wanted ;  and 
Nature  furnishes  but  one — the  air — to  aSronaut^  Ships  are 
na^TgaUe,'  continued  he,  *  by  reason  of  the  two  mediums — air 
and  water.'  He  paused  and  gazed  U|xin  the  ocean,  assuming 
one  of  those  contemplative  attitudes  whicli  painters  have  made 
familiar.  Nnpoloon  seemed  to  be  mentally  scanning  ^ame 
long  array  of  thoughts  associated  with  balloon  navigation — 
thoughts  that,  like  captives  chained  and  following  their  leader, 
marched  past  the  great  captain's  fancy.  'No,'  ejaculated 
the  Emperor,  starting  at  last  from  his  reverie  and  adtlressing 
himself  to  O'Meara ;  '  without  two  metliums  there  can  ho  : 
power,  no  government.' 
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Coaudering  tliKt  wo  nre  to  treat  of  Ceramic  Ware  anon ; 
of  Cliiiia  ware  and  Majolica;  of  old  Sevres  ware;  of  bricks 
siul  tihs,  and  oU  and  pvorythinj;  that  ha^  been  fashioned,  or 
may  be  faxhioiiod  in  time  to  come,  oat  of  fictile  cUr ; — cfn- 
aidering  this  to  be  our  theme,  then  'wherefore,  O  ■.-rrant 
jeribe,  all  these  transcendental  sublimities  about  the  coRilition 
Wdnalism  w  iitsctiumble  from  powerr    Pooh,  pooli,  Zoilusl 
I  do  not  seek  to  conciliate  any  man :  the  vcrf  jihilnwjihy 
of  dualism  herein  set  forth  ]>re^'<-itt(  it.   As  a  male  ereatui'e — 
sensible  of  oiid  !(e[l^(i^'e  to  nil  the  «otl  infltieneat  tliat  radiate 
•  in  lines  of  foirt- ,'  ns  Kanulay  might  say,  fnnn  ladies'  eyes — 
I  beseech  the  lovable  fair  m-x  to  bear  with  tlie  roundabout 
I'agariea  of  this  rambling  scribe  for  a  tciuoii:  1  pray  them 
to  grant  roe  tJie  delightful  coticeit,  that— out- IJi-iareuang 
Briorous — I  had  as  many  arms  as  tlicR-  arv  agret-iiWe  ladies 
in  the  world,  and  an  agreeable  lady  on  each  arm.     1  be^^ch 
them  to  put  confidence  in  tlii^  errant  scribe,  trusting  him  in 
all  things;  following  whcnwKjver  lie  may  leacL     That  con- 
ceaaon  mode,  tlii-i  erruit  ntundubout  scribe,  uu  the  faitb  of  a 
true  knighl,  iiraini-te^  to  lead  his  trusting  Diir  ones  to  far 
Catliay  and  Jajian;  thence  back  to  Dresden,  calling  at  Ma- 
jorca ft  route,  to  see  how  the  Majolica  jiolters  advance  in 
their  woi-k.     Then,  time  and  upace  >m]>onng  no  restraint,  we 
may  just  as  well  fljwh  uwuy  to  Babylon,  while  vet  that  dty 
iQl  is  young.    Samiaii  (ciltent,  too,  we  will  see  at  woi-k,  not 
unitting  to  get  caritf  de  vUite  of  the  artists  who  decorated 
Saauan  vases.     Yes  [  by  and  by,  jiatiencc  and  confidence  ex- 
tended, ever>-tliing  that  is  prci[K;r  for  us  to  see  wt^  will  see, 
that  can  illustrate  tlte  progrcstt  of  th«  beautiful  Ceramic  art, 
the  creations  of  which  the  fair  sex  admire  above  all  earthly 
objects — next  to  jewels  ajid  [Mvtty  bonnets. 

Te^  trtist  this  errant  giudc !  he  knows  whither  he  will 
tsko  you,  and  whither  lie  will  not.  Not  to  the  coorts  of 
Loois  QuatwrMj  anti  Quinze,  for  example — not  to  the  Petit 
Trianon;   for,  notwithstanding  the  old  Sevres  manufacture 
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arrivttl  ftt  ite  zcuitli  of  perfection  then,  tliat  period  mnst  be 
puiKtod  l>y  tri]>{>iiigl,>\  Quite  well  I  knovr  Oiat  u  lady  would 
no  more  continue  to  lulmire  the  lovely  old  StvTes  b«iucathcd 
to  her  niamitiu,  if  she  knew  how  much  Rose  du  Barn'  and 
Otiier  /ifliiitxf  \isui  to  ilo  ivith  cucoura^iig  the  maniifurturc 
and  hrliijiin^  the  wnre  into  vogue,  than  she  would  follow  the 
fashion  of  a  riding-lial  set  by  one  of  our  pi'etty  horse-hreakcTS) 
sit  out  I^i  Traviata  or  La  Oranth  JhicfieMC. 

And  now  very  seriously  to  tJu;  [loint. 

Our  thesis  i»  Cenimic  Ware— cliiy  ware,  that  is  to  say^ 
in  all  or  any  of  it*  varieties.  Of  wuirse  we  shall  need  some 
prdiiniuai'y  wonU  about  clay  itself:  clay  in  the  abstract)  so 
to  sjtuak.  To  iinagiiio  in  one's  own  mind  a  tithe  of  the 
di;;iiitic9,  benutie-t,  and  utilities  of  day  is  difficuU  eiwoj^h :  to 
convey  tiifi  iiolinn  to  iitiy  oilier  mind  i*,  iii-rlmp*,  ini)iORwble. 
Clay !— it  is  such  -■*  vnlyKr,  a  eoramon  thing.  W'e  trend  it 
nnder  foot,  and  call  it  dirtl  Contempt  springs  out  of  our 
vei^'  fiiniiliarity  with  it.  The  eontvinpliitivc  mind  cannot 
attain  to  a  knowledge  of  the  poetry  of  clay,  whilst  lingering 
here  in  the  midst  of  it.  Even  tlio  clear  oy«  of  Science  hei^ 
self  fails  to  see  the  poctty  of  clay  whilst  gazing  upon  it 
nearly.  As  mountains  of  grandest  form  and  of  faitvvt  outline 
arc  but  as  ranges  of  nnhe\rn  rock  until  we  gaze  upon  thorn 
trom  afnr,  so  even  the  man  of  scii-ncc  only  attains  to  a  know- 
letlge  of  the  grandeur  and  beauty  of  clay  when  feigning  for 
himself  some  ideiil  ])osJtion — wnne  second  world — whence, 
looking  down,  lie  may  gaze  abstnicleiUy  upon  this.  Bofiwe 
speeding  to  thia  second  titand-point  of  obsertiilioii,  this  other 
world,  it  will  be  well  to  take  pa.s3i»g  cogiii.'uuicti  of  the  ele- 
ments which  comjwse  our  own. 

Of  coiuw,  human  investigation  cannot  attain  to  the  know- 
ledge of  the  materials  tJiat  lie  hid  towards  the  centre  of  the 
earth.  The  limits  of  human  obsei^'ation  called  into  play  by 
the  sinking  of  mines  and  quarries  arc  ^vry  soon  reached. 
After  that  com«*  spwulatioii.    Kevertheles!^  our  globe  has 
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been  weighcil  in  tlie  nfigregiitt^  so  In  spenk ;  ami  with  the 
result  of  demonsti'atiii}*  tlint,  wvm  it  comjiosi^l  wholly  of 
water,  it  would  only  weigh  lietween  oiie-fif'lh  and  one-sixth  of 
what  it  (toes  now.  Tht.4  iii  itlnioxt  coiillnnatory  of  tlie  opinion 
that  thv  interior  portions  of  the  earth  must  be  inainly  com- 
posed ofiuuta]^.  Metiila,  token  all  in  all,  are  Uio  hea\iest 
bodiciin  nature;  but  some  metals  are  extremely  light — potas- 
siup]  and  wxlitim,  for  uxamplo^so  very  li^ht,  thut  they  swim 
in  water.  Altmitniutn,  conciTiiiiif^  which  I  have  already 
sfK^en,  is  also  a  light  melid.  As  for  lithium,  it,  though  uii- 
qubcttonably  a  metal,  is  the  lifi;htest  of  all  known  solid  bodies; 
and,  wonder  of  wonrk-ntl  —  hydrogen,  the  verj-  lightest  of 
known  material  things — an  attenuated  invUiblc  gius,  of  which 
m  imperial  [lint  >vciglis  not  quite  a  grain  and  a  half,  is  actu- 
•Jly  considert-.d  by  most  chi^mi^tji  to  be  a  metal, 

In  respect  of  the  matoriaU  which  constitute  our  planet's 
accessible  crurt,  philosophers  have  acijulred  tolerably  accurate 
information.  That  crust,  together  with  all  tho  beings,  ani- 
raal  and  vegetable,  it  bears — together  witli  the  atmosphere 
wfatcli  suiToiiiids  it — is  kuoHii  to  he  composed  of  no  more 
thai)  BLxty-five  or  sixty-six  elements  in  various  states  of  mix- 
tore  andeotnhiimtion;  about  fifty-three  of  them  bt^'ing  nictids.* 
Tbe  number  sei-ms  inconsiderable.  Even  werv  tliesc  ele- 
ments in  e<iual  portions  distributeil  throughout  our  globe,  it 
would  seem  a  marvel  that  Nature's  myriads  upon  myriads  of 
inanufactuiv<l  results  (not  to  speak  irreverently)  should  be 
produced  out  of  so  few  raw  materials.  But  they  are  not 
e(|na[ly  distributed.  It  has  so  pleased  the  Almighty  Archi- 
tect, that  out  of  three  simple  bodies,  at  least  four-fifths  of  the 
accessible  crust  of  this  globe  shall  he  compsed.  The  thi«e 
clenienta  which  have  teen  appointed  to  this  high  dignity 
are  oxygen,  alnniiniinn,  and  silicon.  Ijet  the  names  of  these 
^ihtve  cbown  elements  never  be  forgotten.     I  shall  have  a 
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;;oo([  <teal  to  state  about  each  of  them  in  connexion  vntU 
Ceramic  Ware  hy  and  by. 

TIius,  lia^-inp  given  heed  to  tJie  etentenfa  of  onr  own  cartb, 
clowly,  narrowly,  let  ua  now  speed  away  to  tlie  imagiiuuT 
world,  whence  looking  down,  we  may  value  as  wo  oitglit  cef 
tiiin  matenaU  that  are  too  common  to  be  valued  whilst  among 
tliem.  Ciazing  from  tliis  second  stand-point  of  our  own  choice, 
let  iLt  imugiiie  the  nietab,  uncombined  as  the  chemist  can 
yet  obtain  llit:in,  and  as  perhngia  they  once  might  hare  been. 
Down  yonder  we  aee  them  glowing ; — gold  resplendent  in  its 
yellow  beauty;  copper  and  titanium  red :  iron,  ziuc,  tin,  im- 
muth,  antimony,  «lver,  platinum,  and  many  others,  white; 
aluminium  white  too; — let  us  not  forget  this. 

Oxygen  now,  as  we  may  fancy,  comes  upon  the  scene  I 
Immediately  this  element  begins  its  work  of  combination  and 
change.  With  every  metal  perhaps,  save  goltl  and  platinum, 
ort'g«n  would  unite ;  and  uniting  yield  bodieii,  termini  by  the 
chemist  '  oxidw,"  but  what  we  may  [lopularly  denominate 
*  msts.'  Still  lookuig  down,  tliis  world  of  uur«,  glittering  tike 
a  jewel  a  while  ago,  seems  less  rc«plcn<lent  now.  All  itJt 
metaU,  save  gold  and  platinum,  continue  to  rust ;  each  rust  or 
oxide  ha^Hng  its  own  diftinctivo  colour  and  chancter,  but  no 
longer  metallic  in  apparajice.  jVIl  its  erst  brilliant  iron  oxi- 
dising would  change  eitlier  to  black  osiido  (a  material  some- 
thing rvsemblin^  the  scales  of  a  smith's  forgit)  or  red — com- 
mon iiiui  rust,  in  point  of  fact.  Copper,  glittering  rvd  just 
now,  would  gradually  oxidise,  cliangtng  to  compounds  of  red 
and  black;  which,  combining  again,  would  yield  other  co- 
loan,  green  being  prominent.  Potassium  woidd  change  to 
rust  of  potassium,  or,  simply  .tpcaking,  'potaah;'  sodium  to 
soda;  and  aluminium  (mark  liiis  wuU)  to  alumimL 

Having  tarried  long  enough  in  our  second  or  ideal  world 
to  acquire  a  just  conception  of  the  grandeur  of  the  scene ; 
haring  imprejsed  the  mind  nitli  an  adc<]itate  rtMjK'Ct  for  alu- 
muia,  proportiouattf  to  iJie  enormous  amount  of  it  just  revealed, 
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sihI  the  marvelbua  change  effiKrted  upon  it  by  oxygen ;  de- 
sctnid  we  now  to  earth  once  more,  witli  the  intent  of  scruti- 
nisinf!,  as  a  chemiat  wontd  scmtijiise,  the  chau^^  that  have 
ciuuvcl.  The  cbemka]  scrutiny  o%-er,  lot  us  classify  our  mate- 
rials :  as  it  behoves  those  who,  waiting  humbly  and  reverently 
upon  Nature,  implore  her  to  revciJ  her  mysteries.  This 
chemical  scrutiny  over,  tlie  result  will  be  m:uii;  apparent  that 
thti  tnetalEe  ^msta,'  as  I  ha^-o  called  them,  but  which  the 
chemist  terms  *  oxides,'  will  admit  of  dirision  into  the  three 
following  classes : 

1.  TIlosc  wliich  are  alkalis,  as  potash,  soda,  litJua. 

2.  Those  which  are  earths,  as  lime,  magnesia,  alumina,  &c. 

3.  Those  which  are  neither  alkalis  nor  earths,  in  which 
List  are  comprehended  the  majority  of  metaU. 

Proceeding  thus,  our  scheme  of  investigation  begins  to 
nnfold  itself  clearly.  We  soon  percei\-e  that  every  metal 
admita  of  reference  to  one  of  three  classes,  viz. : 

1.  Ealigenous  (alkali-making). 

2.  Terrigenous  (earth -making). 
S-  Calcigeiioua  (calx-making). 

The  next  important  point  to  winch  attention  xboiild  be 
dkeetad  ia  this,  viz. :  the  rusts  or  oxides  of  all  mctuts  corn- 
fined  in  the  first  and  second  classes  are  always  white; 
vbereas  calcigonoos  msts  or  oxides  arv  in  most  instances 
atonred.  To  impress  this  fact  on  the  mind,  let  the  point  be 
Rmembered  that  potash  and  sotla  (both  rusts  or  oxides  of  the 
fint  class)  arc  white;  that  lime,  magnesia,  and  alimiina  (ex- 
tnplars  of  the  second  class)  aru  also  white ;  but  as  for  metals 
of  the  third  clas<,  their  oxides  present  us  with  a  variety  of 
coloun,  cither  of  themselves  or  in  their  comjwunds:  as  is 
ia£5ctent]y  teeslified  by  the  tints  displayed  on  the  niH^ux 
uf  china.  Each  ont;  of  tlicsu  lovely  colours  is  produced  by 
oxides  of  thv  third  or  calci^^-itou-i  class  of  mctulH. 

'  Eartbcnwan:'  is  u  household  word.  Each  and  evcr^' 
one  of  OS  knuns  that  clav  holds  some  immediate  relation  to 
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thein  available.  The  .\ssyTian8  and  Babvloniaiw  were  aaa- 
ha-\y  ctrcuniiitaticed ;  also  tlje  Egyptians,  Greckf,  Etruscaiu^ 
and  Romanii.  OLsc-nc,  then,  the  inc^^tabIc  result.  Not  poj- 
sossing  the  raw  while  mntcrialB  naturally,  and  clwmica]  art 
not  being  snfficieaitly  adx'anced  for  producing  them  artificially, 
Babylonians,  Assyrians,  ITindoo*,  £g\-iitian9,  GrL-eks,  Etms- 
cans,  Romans,  all  wci-c  limited  in  the  progiVM  of  tlio  cersmic 
artu  to  the  production  of  veracis  raoro  or  Ic«b  rolonr^i ;  that 
colour  puling  upon  the  rarious  changes  of  yolltrw,  brown,  rod 
tints,  all  dependent  on  the  presence  of  iron  oidde. 

Tliose  wonderful  rneus  of  antiqiiitr,  the  AjUATians  and 
BabyloninnH,  merit  a  few  parsing  n'onis  of  notice  here.  TllCf 
too,  Hit  I  have  Kai<l,  Iisd  to  content  tltvmwIvcK,  for  the  most 
part,  with  iron-«taiDed  fictile  warts:  but  the  frugim-nt:*  oft 
Babylonian  brick  now  tr«:i.tiux!(l  in  tito  3f iL'v-iim  of  Economic 
Geolop-  bears  rurions  twtimony  to  the  fact  that,  by  these 
people  in  those  remote  <Iays  of  hoary  antiquity,  the  secivt  had 
been  diseovere(i  of  \'amiRliiii}(  brown  or  ivd  fictile  ware-  with  s 
white  glaxe.  In  this  manner  ihi-re  was  produced  a  wliite  sot* 
face,  aihnitting  of  colour  oninmcntntion.  Slightly  anticipat- 
ing a  future  part  of  thi»  narrative,  it  may  be  wdJ  to  itate,  thai 
in  thiii  proccM-i  of  glazing  colonred  fietile  sarface*  consista  the 
secret  of  the  ware  now  called  *  Majolica.' 

Tlwt  1li«  UabyloniatiG  should  thus  have  turned  the  flank 
of  a  difficulty  M-liich  they  had  not  thu  power  of  meeting  (ace 
to  Saeo  and  conquering,  is  curious  enouj^i ;  still  more  curiooi 
IB  it,  that  the  very  glaze  now  exititing  u]>on  the  siirf'tcc  of  tlie 
fiagment  of  Babylonian  brick  is  oxido  or  rust  of  tin — the  wry 
same  material  subsequently  employed,  after  tlie  lapue  of  many 
long  yearn,  by  the  Saracens  and  Italians  for  thdr  Majolica; 
th«  very  same  material  employed  by  Bemanl  Pali»y  in  the 
reign  of  Henri  III.,  for  the  surface-glaze  of  the  ttrtile  tnat*- 
rial  now  known  as  Paltiwy  ware.  Tlio  disco*Try  of  the  a«j  of 
tho  oxide-gUze  by  the  Bab}-lonians  is  one  of  tlwso  facts  tlta^ 
when  contemplated,  make*  ui  look  with  reverence  on  tin 
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IJcnl  l:nuwk-<1p:  of  antiquity;  dloposea  us  to  tliuik  more 
liambly  tium  wc  aro  sometiinea  wont  of  the  rcvclati<Mis  of 
modt-m  wricncc, 

TIr^  sixTvt  of  t]tc  use  of  oxide  of  tiu  was  not  communioated 
ti>  Kcmard  PnUs^y.  Uo  cUaeovcrcd  it,  and  that  under  maaj^ 
(Uaudriuitiii^.  Ignorant  of  chcmistrt-,  \iq  coutd  not  cdl  in 
the  power  gC  imaN'ns  to  lits  Rid.  I'oor,  his  numerous  expe- 
riment* wurc  proficcnted  under  circnmstanccs  of  oowrut  do- 
privation.  Tlw  huKband  of  a  In«ly  gtftvd  with  treinuidoas 
ebtquftiK-c-  of «  rertain  wirt,  hat  no  pn-fcrpiicc  for  art,  mid  no 
faitii  in  th«  iK'wiicviioc  of  Natoru  to  those  wlio  f]ue*tion  lior 
hunihly  by  wxperimvtit;  »  Hugtivtiot  into  the  liargain,  nt  ii 
time  when  adWrtncc  tn  thnt  laith  involved  danj^cr  of  torlaim 
and  dealli— Palitc^y  followwl  out  hi^(  c:c|teriinciit$  tinder  a  host 
of  difRciiUti-^  Despite  of  tlicni  he  dijucovcred  the  secret  of 
ibe  glaxv,  ati<i  from  the  discoveiy  rvsnltcd  hb  orrn  beautiful 
Tan'cty  of  Majolitn. 

Palis«y'ii  ^hize  nei-er  attained  tlie  wliitenosa  recc^nuable 
in  the  Sanux-nie  and  Italian  specimens  of  Affijoliea;  norwere 
the  varictic*  and  excellence  of  his  tinta  eciual  to  theirs;  but 
Paliny  was  a  f^ns,  and  struck  out  a  path  for  himself.  Tlie 
mr&oc  of  this  crockeir  is  modelled  into  the  most  elaborate 
illo  and  hasso-reiievos  of  plants  and  aiumals,  all  characterised 
iijriingalar  fidelity  to  nature.  Indeed,  PaliH^  always  moddled 
from  natnre.  If  he  hiid  occasion  to  model  the  form  of  an 
OEtiDct  alioll-fish,  such  as  arc  to  he  seen  in  geological  remains, 
W  procured  a  specimen  and  modelled  it;  so  thnt  a  geologist 
has  coroinented  on  the  identity  of  these  tilings,  as  seen  in 
fUikiy's  relievoit,  with  tlic  geolo^cal  specimens  now  dincover- 
ible  in  the  Paris  clay.  PaliN<y's  indomitable  re-inluCioii  wn» 
iDaMnted  by  his  relij^jknis  life,  no  lesH  than  as  a  potter. 
Gipablc  of  nacrifidng  fo  miioli  for  white  eiiami'l,  ho  was 
tqoally  willing  to  »a<Tific«  to  hi.*  per»ectit<il  Huguenot  fatth. 
Xoithor  threats  "'"■  '"ijoleinenti,  nor  ])niniiNi.'!t  of  ad\-ance- 
Mmt,  coold  tiun  him  from  the  honest  oxjirc»sion  of  his  re- 
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Itgioos  coRvictiona.  Then,  a.h  an  example  of  energy,  ftml 
progress  of  knowledge  under  difficultiea,  few  men  hare  existed 
so  precminetit  in  ih&e  i-especU  as  the  eatiinable  Palissy.  Uke 
many  other  enthusiasts,  he  was  thought  to  be  deranged,  be- 
fore his  success  removed  that  impresson.  Mrs.  I^liasy  was 
vcrj-  much  of  this  opinion.  Palisay  ended  lus  daj-s  in  the 
Baslili',  when  more  than  eighty  years  old. 

At  pcricnU  of  the  remotest  historical  antiquity  tl)o  Chinese 
manufactured  porcelain  in  iill  reK[>ecU  nn  good  as  now;  in 
many  respects  (wlter :  hut  willi  the  exception  of  the  Japanese 
—  who  certuinly  vijiialleil,  jierliiips  excelled  the  ChiiHvtc— 
aneieiit  pottcrx,  for  v^nnt  of  a  raw  material  absolutely  white, 
had  to  content  themselves  with  coloured  patterns;  imd  not 
only  coloured,  but  void  of  that  cliaracter  of  semi-trunsporency 
so  characteristic  of  porcelain,  or  real  China  ware 

Nevertheless,  much  of  the  ancient  ])otterv  is  cxtremdy 
beautiful.  8amiau  and  Etruscan  vases  are  intituted  by  modem 
manufacturers,  and  that  but  imperfectly.  In  rt^ird  to  colour 
oniamcntation,  the  ceramic  artists  of  India,  Eg)-j>t,  Gri>cce, 
and  Ktriiria  were  hwimied  in  by  narrow  limits.  Bed,  yellow, 
or  brown  u^mjii  black,  or  blu<^k  ii[ion  red,  yellow,  or  brown- 
mere  onllirie  figures  in  either  case,  witliout  tint-gradation— 
this  was  all  they  couhl  effect.  Debarred  tlu^  charm  of  colour, 
the  Indian,  Samian,  and,  In  a  minor  de^Ht,  the  Gtntscaii 
artists  revelled  in  beautj-  of  form.  Nothing  can  be  more 
exquisite  than  the  shape  of  Sauiian  vases  aiul  ampbors^ 
gcneraUy  speaking.  Thougli  the  appellatiou  '  Elrwoan  cW 
is  so  commoidy  employed,  yet  the  Ktruscons  did  not  Iwar  Uie 
palm  of  excellence  in  the  manufiicturo  of  raseii,  or  otber 
Tes«da  of  bi.<«uliful  form  and  linisli.  Their  speciidties  were 
fanereal  urns  and  <'oflins.  In  utgsrd  to  the  black  pigment 
used  for  the  oniamcntation  of  ancient  red  and  yellow  wan^ 
tbero  is  nuich  dispute;  in  fact  uotliiiig  certain  is  known  in 
respect  of  it. 

Debarred,  m  tlic  Greeks,  Etruscans,  aud  Uomans  were^ 
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from  the  manufactare  of  real  porcolaiu  (Chinii  warv),  or  In- 
dc?«i  any  variety  of  white  pottery,  they  were  in  one  iwnsc 
more  dcrtcrtninwl  potters  thiin  thv  world  Ims  sKvm.  Nor  nill 
tliis  be  marrelled  at  when  wc  cotnc  tu  rvflect  upon  their  con- 
dition Mid  n<.-c<»sitieii.  Firstly,  they  lov'ed  good  wine;  and 
had  no  glilM  bottle*  t«  keep  it  in.  Tlie  resoiirce  wiis  vessi-lit  of 
earthen  ware.  Ti)vn,  the  art  of  coopemge  does  not  seem  to 
have  been  well  understood  nnd  folton'od.  Of  eaxk»  lliey  had 
few,  or  none,  and  pari  ralicnie  tubs.  Hence,  the  want  of  those 
hw)  to  be  SHpplifii  by  enormous  j«r<,  callml  by  the  Greeks 
'pithons,'  vi'Scels  identical  with  the  Spunlsh  wine  oUas  of  the 
prcacnt  day ;  and  of  which  some  magnificent  flpedmens  were 
displayed  ui  the  Ilyde-park  E.\hibition  of  1851.  Enormously 
largo  these  Greek  pillions  must  have  bfoii,  couKideriiig  that 
the  tub  of  Diogenes  was  really  no  tub  at  all,  but  ii  gigantic 
earthenware  jMit,  The  pithou  houne  of  Djugvne*  must  have^ 
at  the  least,  been  large  enough  for  two,  if  not  tliree.  Hlstorj- 
testifies  that  the  lovely  Phrj-no  fre<jui-iitly  called  upon  the 
pliilosophcr — and  the  probability  is,  I  fancy,  that  she  would 
hardly  have  done  «o  without  the  escort  of  soino  discreet 
duenna.  There  is  nothing  j>cculiar  in  thi-i  platonic  affection 
between  a  genius  like  Phr^'nc  and  a  philosopher  like  Diogenes. 
lie  was  nut  itiarrieil,  I  believe;  but  had  he  been,  a  Ute-ii-lett 
with  a  clever  joking  lady  would  have  seemed  in  no  wise  in- 
consistent wilii  the  usages  of  ancient  Greece. 

Socrates',  though  so  great  a  philosopher,  sometimes  pre- 
ferred the  society  of  clever  young  Grecian  ladies  to  that  of 
Xantip[>e  his  wife.  In  fact,  the  social  relations  of  the  ancient 
Greeks  were  peculiar,  and  would  not  be  tolerated  nowailavH. 
Tlie  marrying  ladies  were  never  accomplished ;  mere  houso- 
W)T6^  no  more.  They  remmncd  at  home  to  keep  thingx  in 
order,  and  make  the  ptes  and  pnddings.  PoetiT,  music,  luiiiit* 
ing,  all  Buchlike  delightful  accomplishments,  were  restricted 
to  tlie  unnian-j-ing  young  ladies,  who  did  not  live  with  their 
mammas.    Under  these  circumstances  it  was  not  only  a  neces- 
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MitT,  but,  in  fome  taavt, «  \-inuc:,  ntul  mudi  U>  be  coiiituvnilet], 
ttiBt  niurict]  gentlein«i)  {o*pecially  if  [>ltil(iM.ij)hen')  kIioiiM  «e«fc 
the  itodety  of  mch  luiliea  tu  I'hr^ite  luul  iiMippho.  Had  the 
Gieciui  nuuriiMl  laiUts  Levi)  so  fiUM^iiutiiifr  as  Eii;;liiili  uurmd 
lacliex,  why,  of  coone,  these  liauoiu  would  hare  buen  iu>  leM 
wholly  unknrm-n  thnn  ihey  ure  iiow. 

Nece*^!}',  motiier  of  tnvciittuii,  perpetimtui  llie  roairafn^ 
tote  of  rough  pottery  by  tlie  (jreeks  aud  Itiimaiifi,  lon^  after 
the  trt  of  making  then  exquisite  Taae«^  tintt^  retl  nml  bladi^ 
had  <ticil  otl^  At  the  ven'  beginning  of  the  Ciirirdiaii  «ii 
that  nunnfucturc  had  declined  ;  and  in  tlic  third  century  the 
secret  of  tl>e  manufacture  had  been  so  utterly  KiHt,  that  vea- 
sek  of  tliix  niiiti-riid  vmre  called  undent,  eagerly  collected  aa 
now,  aud  depoeitod  in  mnseutDs. 

To  Uie  cionque«ts  of  Alexander,  in  tho  fonith  oenturv  ht- 
foixi  Chmt,  mast  be  nltJmatcly  attributed  the  decline  nf  this 
betuitifnl  art.  IMur  to  these  oonqnests,  omaincatal  fictile 
vwe»  had  been  highly  clKiishcd ;  held  to  be  fitting  prizes  for 
victors  in  iJie  national  j^aiaes ;  liononred  asanciates  of  sojml- 
chred  grvnt  oni-!i.  When  once  tlie  Macedonian  legions  had 
gKic<i  npon  the  gotd  aiid  silver  vessels  of  luxnrioutt  Fcrna, 
lhi*y  loiigw!  to  have  vessels  of  the  same.  Thenoefonvard  the 
mimufnctiirc!  of  fictile  vesseb  fell  fimm  its  once  hi^  extate. 
Made  of  inferior  materials  and  ornamented  by  inferior  artitta, 
they  soon  ceased  to  attract  coiinoiMcnnt,  so  tremblingly  alive 
to  beauty  as  the  ancient  Greeks. 

And  Donr  wo  enter  upuu  a  ciuiona  spectilation.  Did  the 
ancient  Gn-cks  and  Romans  ever  anjuire  sjiedmenH  of  ancient 
jKirrvluin,  of  real  Cliinii  wmre?  Between  nortli-i'ai»tem  Ana 
and  southern  Eurojie  tlic  nwons  of  conmiunicalion  must  hare 
been  slight — in<lei.'d,  i-art-  and  difficult.  Kevertliek-*^  some 
sort  of  knowldlgo  of  China  there  was  in  Europe.  Traditions 
there  were  of  the  land  of  the  Seres,  whence  came  the  highlv- 
chcriiihed  tieriiieiiin— in  other  words,  &ilk.  Un<iucstionabI\'<riIk 
ttures  oi-casioii;dly  found  tJieir  way  trom  China  to  Greece 
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and  Rome ;  tlwn  wliy  no*  >pticiiiivu«  of  porcduin  ?  On  this 
latter  point,  bowu\er,  »o  cuirtaiu  testimony  can  lx>  adducctL 
Variuns  classical  itutliors  tn.-at  ot' a  maUsriul  <:ulk-d  'murrlia' 
or'mjirbn,'  out  ofwliicii  murrliinc  or  myrrhinc  vatea  wera 
made :  but  what  wug  thU  nuitcriaJ,  and  wluit  wi-rc  the  myrrli- 
ine  \'aKi?     Hie  ijucrtion  is  much  disputed. 

Some  anUtors  would  ha\'c  us  bultvv'u  thorn  to  be  nothing 

else  tlian  Oriental  porcdiiin ;  but  Dr.  Thom<on,  in  lus  histoiy 

of  chemistry,  holds  strennoosly  to  the  position  that  myn-hine 

or  murrbiue  vase*  ivcre  made  of  fluor  or  Derbyshire  spar. 

Some  litdc  tune  ago  the  opinion  partially  gained  acceptance, 

that  the  secret  of  porcelain  manu&cturc  was  knonti  to  the 

ancient  Egyptians,  the  evldi-nce  adduced  being  cort-tin  small 

pcKelun  A-ase*,  inscribed  witli  Kgjptian  hieroglyphics,  and 

£ioarvered  amidst  the  m!us  of  Thebes.     At  the  prcscut  tim^ 

hi»r«v«r,  tbeso  same  vases   are  believed  —  I  may  even  say 

kunro — to  be  spunoos ;  known  to  have  been  depoutetl  amidst 

Tbelnii  ruins,  on  purpose  to  be  dug  up  and  sold  as  genuine 

to  iravellen.     I  am  informed  that  a  thiiving  business  is,  or 

It  my  rate  was,  drinm  in  little  Etruscan  gods  here  at  borne 

by  certain  of  oar  Staffimlshire  potters.     A  gentleman  (thm 

m  the  anecdote  related  to  deponent)  once  upon  a  time  cooM 

HoM  (roan  Italy  witli  some  queer  little  dcatics  of  fictile  ware 

O  kia  |K)cket.     Displaying  the  small  images  to  a  StafionUure 

Mia  OD  hia  retnrn,  tbe  triiveller  expatiated  on  tbc  ceramic 

bewtedge  of  tbe  ancients.     Ills  reasoning  hud  a  ilaw  in  iL 

'Blees  you,'  the  English  potter   is  reported   to  luive  said; 

'why,  I  made  the  gwls  mywlf — made  them  to  order  and  for 

OfonV 

Arrived  thus  far  in  oar  chronicle  of  Ceramic  Ware,  it  will 
be  well  Lo  review  tbc  clicmical  tecimologiF'  of  tbe  case,  prvvioot 
l6  explaining  what  next  happened  in  the  progrcKS  of  lirtile 
mnnfacttire.  The  pro|jositiou,  be  it  nunenibervd,  i»  to  obtain 
a  white  material.  The  simplest,  the  most  obvious,  and,  it  may 
be  said,  moat  legitimate  way  of  solving  the  prublem  is  by  tho 


use  uf  pure  white  clay,  as  the  Chinese  and  Japanese  had  done 
from  time  immemorial.  The  Bab^ionians,  as  already  stated, 
had  arri^-ed  at  a  sort  of  spurious  result,  W  ^-ftnushiD^  a  red- 
clay  sQi&ce  white  by  mcaus  of  fused  oxide  of  tin.  Whether 
the  traditions  of  that  art  compktcly  died  oat,  or  the  nno- 
trary,  we  bare  aovt  no  means  of  knowing.  At  any  rate,  the 
world  received  no  fartlicr  benefit  &om  the  tin-glaze  process 
nntil  about  the  fourteenth  ccnturj-,  whcu  the  Balearic  San- 
cena  began  to  manulactuit;  a  sort  of  pottery,  of  which  thii 
white  tin-glazo  upon  a  colwuvd  ground  was  the  special^. 
The  manufacture  was  cbii-fly  prosecuted  in  Majorca :  whence 
the  dtstioctive  term  '  Majolica'  gi\x-n  to  this  sort  of  fictile 
mre^  and  whicJi  it  has  urer  nince  retained. 

No  sooner  had  Miyolics  ware  siimng  into  being,  for  tlui 
ti»  second  time,  than  tlie  Spanish  Saracens  began  to  la^*!^ 
upon  it  their  iitnio»t  j>owers  of  omameutation.  Moreover, 
tb«r  a[>]>livd  it  to  pur^Moes  other  thau  mere  \-es9cU  of  luo  or 
Inxuty.  Tliey  made  slabs  and  tiles  of  it;  aitd  with  tbcM 
adomod  tite  inturior  of  their  buildings.  Tlio  Alhainbra  wu 
profusely  ornamented  with  these  Majolica  iihili»  and  tilcs; 
luul,  because  of  the  prci'alent  blue  colour,  the  Spaniarib  call 
them  *  Axulecoe.' 

Very  soon  after  the  discoreiy  <^  Majolica,  the  Italian 
schuol  of  imintiiig  rose  into  Lnntnence;  and  painters  of  the 
highest  Italian  renown  ddgned  to  work  upon  the  oruamento- 
liou  of  ifajolica.  lu  poiut  oj  fact,  this  variety  of  fictile  ware 
came  so  near  the  mark  of  satisfying  poo]de*s  aspiratiuiis  for 
ele^nt  pottery,  that  it  held  its  own  eontemporaneouitly  with 
the  manufacture  of  a  white  material  tlirongbout. 

BcfercDce  has  already  been  ronile  to  Bernard  Pkliasr. 
Prior  to  about  !&(>(>  the  secret  of  tlie  lin-gUue  had  not  been 
discovered  in  France,  though  Catiieriiio  dc'  Medicis  Imd  estar* 
bliflhed  a  Majolica  factory,  couducteil  by  Italian  artists.  Fa* 
Ussy  set  himself  the  problem  of  ofTccting  the  diseoverj-,  wliicli 
he  accomplished,  at  Icngtli,  after  yeaxs  o(  assiduous  (umerv- 
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ment.  Tlic  troublesomo  uloi^ucnoe  and  objecUonablo  trritif 
bility  of  Maiknic  liis  wife  Im-t  itlrcad}'  been  adverted  to.  Jus- 
tice to  tbst  lady,  liawever,  compels  the  historioit  to  renuuk 
tltat  she  received  tome  provocation.  Iler  liiisbaiid  wtu  ^-ery 
poor,  and  his  c^perimciitA  were  somewliat  expensive.  I  Iiave 
no  doubt  lliat  Madame  had  to  go  without  many  a  bonnet  and 
many  a  crinoline  (or  the  sixleentli-centary  representatives  of 
these  feminine  appurtenance^  wJiatever  they  may  have  been) 
bocanE«  of  the  narrow  moans  of  her  lord  and — no,  not  master. 

Nor  is  this  all.  On  one  occasion  it  is  recorded  that  Pa- 
lilsy,  not  having  the  means  to  purchase  fuel  for  his  furnace, 
Ouiut  into  it  chairs,  tables,  and  other  articles  of  wooden  do- 
mestic furniture.  These  consumed,  he  forthwith  began  to  pull 
np  the  wooden  floor  of  his  apartment  and  commit  it  to  the 
flames.  It  is  recorded  that  Madame,  happening  to  rctum 
just  at  tlic  moment  when  Iicr  upousc  was  thus  engaged,  gave 
henelf  some  unpleosaut  airs,  and  spoke  very  frankly. 

^e  provocation  was  considerable^  we  must  own.  The  fact 
is,  >fadame  was  the  wife  of  a  man  of  genius ;  and,  not  aware 
uf  tliat  fact,  she  bad  not  learned  to  put  up  with  tbo  vagaries 
uf  genius.  Whether  representative  men  have  any  busincM  to 
mairy,  may  be  n  question  pcrmtBaihle.  Look  about  yoo,  my 
feir  friends ;  scan  the  domestic  life  of  the  married  ladles  of 
yottf  acquaintance.  Put  the  mediocre  married  men  on  one 
side,  and  the  clever  married  men  on  tlie  other.  Tliis  done, 
tejl  me  now,  in  which  class  you  will  find  the  most  comfort- 
able husbAuds  t 

Had  cbemistri,'  been  a  trifle  more  advanced  than  it  was  in 
tin  sixteenth  century,  Europe  would  not  have  had  to  wait  bo 
long  awl  8o  unavailingly  for  a  revelation  of  tlio  secret  of  por- 
celain, similar  in  nature  to  the  Chinese  prototyjie.  It  would 
liave  viifltced  to  analyse  a  froj^ent  of  real  China  ware,  and 
tiie  secret  would  have  been  revealed.  That,  however,  was 
br  in  the  future.  Experimentalists  continued  to  work  on 
empirically.     Pure  clay  —  in  otlier  words,  pure  hydrate  of 
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tdumiiia-^wiU  not  make  jiurcelain,  as  I  Ititre  already  stated. 
Kot  wily  Diiot  titeve  be  Honie  flinty  matter,  or  silica,  present^ 
but  pre^nl  in  a  certain  due  proportion.  Tlierc  alioald  be  abo 
It  minute  amount  of  alkali  (potadi),  a  little  of  which  is  aeto- 
ftlly  fVnitid  i»  Srst-class  raw  porculaiii  mitterial. 

l*etKling  the  discoTery  of  the  seoet  of  irne  porirelaiii  in 
Europe,  a  dericc  waa  adopted  whicli,  ttiniipli  it  did  not  ereu- 
tuate  in  producing  ('bina  ware  (hiuxl  or  truu  ]K>i-cu)iun,  lu 
dienuttjt  tenn  it),  originated  a  material  nearly  lu  beautiful  in 
ercry  rcfljwct,  and  even  n>ore  beantiful  in  MWie.  Thit  matiy 
cial  is  suO,  or  falao  jiorcelaiR.  Old  Sfe^'res  xmre  vim  of  this 
kind;  »o  waa  our  ClieUea  and  Bow  nare,  not  to  mention 
others. 

The  material  cmpWcd  ia  the  tnannfacture  of  soft  potrc^ 
tain  has  i-aried  at  diffcri-nt  times  and  in  diffi-r«nt  factoricC 
Speaking  generally,  it  may  be  described  as  white  clay  tcm* 
pcred  with  powdered  glass ;  but  occasianally  nunieroiui  cxtn^ 
neODA  matcriaU  were  addod ;  for  example,  white  arsenic  and 
soap.  The  chemist  will  be  at  no  lo^  to  perceive  that  the 
result  of  sDcli  admixture  is  a  somewhat  fusiblu  romjiound — a 
aort  of  incijiient  glass,  so  to  speak.  Soft  porciTbiiii,  moreover, 
was  not  glaxed  with  the  same  matcrtab  as  real  porcelain.  All 
ihe  old  fictile  prodnclions  of  Sivres  were  madu  of  this  mate- 
rial ;  and  exquisitely  beautiful  some  of  tlie  fictih;  productions 
irf  old  Sevres  arc.  In  some  respects,  soft  poreulatn  is  more 
susceptible  of  colour  ornamentation  than  IianL  As  an  itlus- 
tration,  t!io  fact  may  be  mentioned  thai,  iiiilil  (jutlu  Tcoeutly, 
ttuqaoise  colour  could  not  be  given  to  hard  [mrceUin.  I  am 
infonoicd,  however,  by  Messrs.  Bosc  and  Daiitell,  wIumu  En;"- 
liib  productions  coiiBtitutcd  sucli  a  magiu5cent  di.i}>lay  in  the 
Exhibition  of  l$i'>2,  tliat  ttiu  diiliculty  of  tintiug  real  porcelain 
with  turquoise  lias  bt-cn  surmounted. 

At  length,  as  tiniii  aihiuicod,  tlie  secret  oftmc  porcelain 
moua&cturc  was  discovensl  in  ticnnaay ;  discowred,  too,  aa 
thtt  result  of  a  curious  accident.     It  so  happened  that  Au- 
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ga'^tns  n.,  Elector  of  Saxony,  about  the  year  1706,  camo  to 
the  coiicluiton  tbat,  if  hia  pecuniary  reaoiirces  were  more  con- 
stder^le,  it  would  lie,  all  things  regarded,  desirable.  Alas, 
what  i(U()aitie3  toay  not  come  about,  if  oooe  tlie  human  coo- 
6cie»ce  aooqits  the  pernicious  <loctrinc  titat  th«  eiid  may  jua- 
tit)'  the  laetiia  t  Thus,  about  tlie  niulii  century,  the  Huanaiui 
Iiavtuj;  detenuiucd  to  relinquish  idolatry  and  becone  Chris- 
thiH^  sent  ineo-al'-anns  to  Constantinople  and  kidnapped  a 
l)iah<^.  Thus,  too,  Auf^tus  IL,  hnving  resohrod  to  mako 
himself  rich  iu  a  hurr^',  ktdniippvd  poor  Bottler,  the  ehemtst. 
This  latUT  wise  man,  «  it  scvin^  ba<l  actjuin-d  much  fame  as 
an  ahJtemist.  To  him  the  secrela  of  Hemiea,  it  waa  said,  had 
been  revealeil,  at  were  about  to  be  revealed.  He  bad  trans- 
mut«df  or  was  going  to  transmute,  a  ooaaiderable  amount  of 
base  maleriab  into  gold.  Xow  liottgerwas  the  Elector's  li^^ 
sttbjoet,  vUo,  therefore,  thonglit  it  woohl  be  sound  policy, 
if  oot  strict  justice,  to  lay  forcible  liamU  upon  the  man  of 
Berme-t,  and  b>ck  hint  up.  The  proceeding  commends  itself 
very  ill  to  ua  Briton^!,  who  entertain  such  exaggerated  imtions 
alKiut  hberty  of  the  subject  and  Ilabea^-corpua.  Upon  tbe 
whole,  Iwwwer,  Uotlger's  captivity  was  gentlemanlike  and 
courteous.  The  beat  of  eating  and  drinking  wen  at  his  coin- 
tnoiid.  A  well-appointed  labonttory  was  placed  at  his  di&- 
posal.  Ail  his  expenses  being  defrayed,  even  to  tbe  &rthinf^ 
hb  cniitivity  was  not  so  objectionable  after  alL  UoUger  doea 
not  seem  to  Itave  pined  under  dureut.  IZe  did  not  grow 
slovenly  and  mope  in  nokeotpt  locks.  L<ucks!  bo  wore  x 
wig,  after  the  fashion  of  the  time.  On  sUted  dui,-*  a  Fij^aro 
came  to  dress  the  wij^  and  make  it  otlKTwtse  respectable. 
Now  it  happetied,  one  <Uy,  that  tlw  wi;^  frizwd,  powtlered, 
and  phtced  in  |MKitioti — as  artillerists  suy  of  thetr  guns — it 
iiappened  one  day,  that  the  estnonlinary  weight  of  the  wig 
prompted  Biiltgor  to  demand  of  Figaro  what  it  had  been 
powdered  with.  Then  followed  a  icrelation  to  wfaicti  tiie  di»- 
coTery  of  true  porcelain  in  Saxony  is  due. 
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'  Galloping  from  my  houae  to  yoor  honour,'  replied  the 
num  of  powder  and  pomatum,  *  my  horao  stradi  his  hoof  into 
Bometliing,  and  stumbled.  Alighting  to  diacover  the  cause, 
I  found  a  wliite  matfrial  clogging  his  shoe.  Digiging,  I  found 
more  of  that  white  material.  It  seemed  good  for  powder, 
and  for  powder  I  used  it.  Sony  the  weight  of  it  has  incom- 
moded your  honour.' 

Biittger  pardoned  the  weight.  Tlie  idea  suddenly  occurred 
to  him,  that  though  bad  for  wig-powder,  it  might  be  good  for 
potter;'.  Tie  procured  some,  and  trying,  found  it  good.  At 
Meissen,  near  Dresden,  a  manufactorr  was  forth«-ith  eata- 
bliaJied.  The  celebrated  Dresden  china  sprang  into  being. 
From  that  day  to  this,  the  Saxons  have  continued  using 
up  the  stores  of  porcelain  materials  revealed  by  t]ie  barber's 
horse, 

Dresden  manufactured  Imrd  or  tmo  porcelain  from  the 
fint.  This  was  not  the  case  at  8evrei>,  as  will  be  remembered. 
There,  soR  porcelain  continued  to  hn  roa<lc  up  to  the  begin- 
ning of  the  present  centurj-.  Tln-u  the  process  was  aban- 
doned ;  and  true  porcelain  has  been  made  there  over  since. 

At  tlie  present  time,  while  ceramic  material  is  leas  difficult 
of  access  than  formerly.  Immense  quantities  of  china  clay 
are  now  made  artificially,  so  to  speak.  The  rock,  granite,  is 
a  mixtm«  of  three  different  minerals — viz.  quartz,  mica,  and 
felspar.  In  all  specimens  uf  granite  tiiese  three  materials 
can  be  [HToeivcd  liy  the  naked  eye  on  examination ;  but  ia 
certain  granites  the  commingling  of  these  materials  is  far  less 
intimate  than  in  others.  Near  St.  Austell,  in  Cornwall,  tlie 
granite  is  remarkably  coarse-grained ;  that  is  to  say,  the  quartz, 
mica,  and  felspar  wliioh  compose  it  occur  respectively  in  large 
lumps.  Looking  now  at  the  composition  of  felspar,  chemistty 
reveals  potash,  lime,  filico,  and  alumina  as  its  oonstitaents. 
Potash  being  wjluble,  i«  washed  out  by  exposure  to  air  nnd 
wftter,  leaving  a  white  comjiomid  of  siUca,  alumina,  a  little 
lim^  and  potash  j  tlie  whole  chemically  combined  with  y 
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. — A  very  pure  claj-,  in  jKiint  of  fact.     Mucb  of  OUT  jkircdiiiiii 
cl«y  is  obtained  in  l\m  very  muiim-r. 

And  now  a  very  nutunil  ijiiestiou  is  the  following.  Wliat 
sort  of  porcelain  u  that  for  wliich  EiigUnd  lias  liecomo  so 
c«lebrat«(lt  Wlint  is  tlio  tiuitcriul  out  of  wliicli  our  Kosc 
an<l  Mintoii  uiiil  CopcIan<I  fitsliiuu  their  most  vxijtiisitc  soi^ 
vices  t  The  proiKT  de^gnatiou  is  almost  wanting.  Wc 
English  can  make  real  porcelain  ifwc  like,  and  make  it  boaa- 
tifuliy,  in  ]inHif  of  which  )tomo  cups  and  tuiucers  as  thin  as 
an  egg-»Jiel!,  made  hy  Mr.  Hose,  may  bo  nppi^alcd  lo.  Be  tho 
fact  known  that  'egg-siliell  (lorcclairi,'  an  it  i.t  called,  from 
its  thinness,  was  long  regarded  as  the  ne  plu*  ultra  of  Chintisc 
art — -not  to  be  manufactured  in  Eiiroite-  Wc  English  can 
make  tnio  ur  liurd  porcelain  il'  vtn  please,  hut  it  is  not  our 
specialty.  We  have  invented  a  white  ceriimic  materiaJ  of 
oar  own ;  one  tho  peculiar  cliuractoristic  uf  which  is  the  pre- 
sence of  bone  earth.  Objects  of  this  nmteriul  are  more  easily 
made  than  of  liunl  jKirceliun  hotly.  Hurfa[;es  of  tt  nut  only 
take  colour  better,  but  the  tints  wear  longer.  Hence  it  imppens 
dnt  nowhere  can  lie  found  such  exqiusitely  beautiful  liuusc- 
hold  potterj'  as  here  in  England,  of  our  own  national  inunu- 

tfacture.  Germany  and  France  produce  magnificent  L-oramic 
aitidee  tU  Ituee;  hut  tx  regards  the  ]>ottery  of  domestic  life 
'me  immeaaarably  surpass  them.  But  for  the  historical  in- 
terest which  attaches  to  true  porcelain,  there  seems  no  reason 
therefore  our  own  bono-carth  ware  should  not  be  substituted 
b  all  easea.  The  material  is  equally  plastic,  and  lends  itself, 
perhaps,  better  tlian  hard  porcelain  to  tlic  necessities  of  colour 
orniunentation. 

Tliese   are   pouits,   however,  wliich   most    persons  who 

read  thia  sketch  have  had  repoatiid  opportunities  of  judging 

for  themselves.     If  a  dispassionate  comparative   fwrvvy  of 

foreign  and  British  ceramic  wares  civatcs  any  other  im- 

L-sstun  than  pride  for  British  art,  I  shall  be  surpriwd.     The 

Frcndi   have   larger   articles   than   British    manul'ucturers : 
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granted.  But  oar  mnnuliictnrprs  could  hm-e  miide  Rrtickt 
cqtmilj'  \&rff:,  were  there  a  demand  for  tliein.  lu  the  dopart- 
mciit  of  coloured  ortutmentat ion  oar  mitnufactur^TBliavv  made 
immicnife  Etridcs  nncc  iK.'il. 

Two  bnuurhcM  of  tli*  process  of  c«nun3c  mannfactnre 
have  yet  to  be  noticed  in  detail ;  viz.  painting  (or  enamell- 
ing) and  glazing.  To  make  the  nature  of  these  branches  more 
compreiteusible,  let  us  jiist-  review  the  proceeses  a  piece  of 
cliina  ware  (say  a  dessert  plate)  has  to  andergo.  First,  the 
raw  stiiple— clay,  let  n«  oJi  it — has  to  be  faahioned  into  shape, 
if  the  desired  shape  be  such  as  can  be  developed  hy  rotatory 
motion,  the  fashionuig  is  acoomplished  by  a  wheel.  Fancy  a 
small  round  tabic  on  a  pivot,  which  being  caused  to  rotate 
by  iibiiiul,  the  tnbh:  turns  with  great  velocity — much  fa-rter, 
iiidcod,  tJian  a  !(]>irit  has  ever  been  known  to  turn  one.  Upon 
aiich  a  n^volving  romid  table,  the  jMrtter,  having  deposited 
liiR  tump  of  einy,  begins  to  modot  it  with  the  fingers  until 
tlie  intenrlcd  yhajw  is  given.  As  for  handles  and  other  little 
appurtcimnct'8,  they  are  stnek  on  with  a  ratxtnre  of  clay  and 
niUvr,  technically  caUed  *  slip.'  ThiP  being  done,  tlie  piece 
is  set  asido  to  dir.  If  tlto  de:^red  shape  bo  sueh  as  is  not 
within  the  competence  or  tiuning  to  produce,  moulds  have 
to  bo  employed.  So  fnr  as  my  own  individual  opinion  goes, 
if  iiiuulding  were  altogether  aboLished  and  turning  universally 
hail  n-cotuTC  to,  by  so  much  more  bcautiftd  woold  be  the 
reaulltiig  tVimiJt. 

The  piece  made  absolutely  drj- 1*  now  subjected  to  ftimnee 
licAt,  liic  vffect  of  which  is  to  reduce  the  material  to  a  con- 
dition uf  incipient  fusion ;  whereas  the  elements  oftlie  pottery 
material  were,  previous  to  burning,  mechanically  mLved,  thc\' 
bcoooM^  atlor  burnings  chemically  combined.  The  piece  of 
crockery  rings  bell-like  when  struck,  begetting  the  notion  cf 
incrvascd  strength,  due  to  intimate  unton.  Arrived  at  this 
■tage,  the  piece  is  called  '  biscuit,  or  biscnit-wiuv,*  the  con- 
ditioo  adapted  for  ^azbg. 
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TIm!  admirer  oT  paiiiled  pottcrj-,  not  being  a  chemist,  little 
knuwa  tbc  diffirnlticH  under  which  tJie  painting  of  C«ruiuc 
Wnre  has  tu  be  acn3in]>iish«t.  The  arttot  m  oil-  op  water- 
oolooiT,  operating  on  canvas  or  paper,  toes  his  coloors  all 
before  bim.  He  laya  on  those  coloors  a»  he  wishes  them  to 
remjiia.  Leas  favoarabic  arc  thv  conditions  tinder  which  an 
enamel  or  porcelain  paiiiter  works.  He  has  to  paint  away, 
80  to  Speak,  in  the  dark.  Not  one  of  the  colours  he  la^-s  oa 
is  such  as,  after  burning,  it  will  be.  His  pignimt.c,  at  tbo 
moment  of  la\-ing  on,  arv  either  no  pigments  at  all,  or  thear 
colonn  arc  wrv  diffcniit  from  what  tht^v  will  1ic  when  the 
labnnrs  of  his  pencil  are  committed  to  iho  fHimacc.  These 
bcinf!  the  conilitious  under  wliicli  !io  prosecutes  his  art,  the 
wonilcr  is  that  the  tintd  idtimalely  produced  are  so  true  to 
nature.  Even  on  can\-as  or  paper,  flesh-piunting  is  the  most 
difficnlt  of  alL  On  Ccrainic  Ware  tlie  dif{iculti<^«  of  fiesb- 
painting  are,  of  conpse,  much  greater ;  ni.'rcrtfiele5s,  tlic  results 
leave  but  little  to  be  desired  if  a  cotiipc^ejit  artist  lias  been 
employed.  All  the  higher  varieties  of  coIi>ur  ormimcntntion 
on  pottery  are  effected  by  the  pencil ;  but  the  process  of 
traii-vft-r  i*  uibpted  when  results  of  moderate  excettaice  only 
an  aimed  at. 

2  ha^-e  referred  to  glazing,  lliis  is  accomplished  by 
dipping  into  the  gla/e  niatcriul,  wliate\'er  the  latter  may  be 
— at  least,  usually.  The  result  of  dipping  !.«  iw  follows :  the 
anr&oe  of  the  piece  is  covervd  with  a  thin  film  of  ^hute 
material,  wlitch,  on  bnming,  dL-rtrilmtes  itself  all  over  the 
PMCe  in  a  transparent  glassy  film. 

In  regard  to  the  glaze,  that  emplo^'ed  for  the  finjah  of 
hard  porcelain  is  nothing  else  than  fincly-lerigixted  felspar; 
but  the  gtaxe  of  soft  porcelain  and  Knglish  bone  cartlieu«'aTe 
always  holds  a  portion  of  o^kidc  of  lead,  8  matoriid  which 
fnaes  at  a  lower  temperature  than  felspar  alone. 

In  treating  of  the  general  process  by  which  glaxing  is 
accomplislied,  the  ir^cr  waa  given  to  nndentand  dipping 
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la  not  alwaj-s  had  recourse  to.  TIius,  for  exiunple,  tK«  Lnm- 
beth  stfliie-ware  acquires  its  g]axe  iu  n  rery  peculiar  fuliioii. 
Whilst  glowing  hot  iu  the  funince  or  kiln,  a  liltl«  Milt  is 
tlirowu  in,  and  a  glazed  surface  results.  The  effect  is  very 
cui'ious.  It  dejiends  on  a  certain  rcnftion  between  one  of 
the  elements  of  common  salt  and  silex ;  a  reaction  that, 
involving  as  it  does  a  rather  abstruse  chemical  functioD,  need 
Dot  detain  us. 

The  beautiful  Panaii  wAre,  of  which  little  statuettes  are 
made,  deserves  a  word  of  notice.  Qeuerall^  speaking  the 
material  of  Parian  ware  mav  be  described  as  clav,  the  fuai- 
bility  of  wliicb  has  been  increased  bj-  mixture  with  borax, 
or  other  equivalent  substance. 

Borax  wan  universally  employed,  but  some  of  the  Pariaii 
statuettes  now  made  do  not  contain  borax.  Parian  statu- 
ettes are  very  pretty  as  to  material,  but  tlioy  are  apt  to  be 
deformed.  Not  only  do  they  shrink  amaxiiigly  in  tlio  process 
of  burning,  but  they  sometimes  drop.  The  result  of  this 
dropping  is,  that  small  Pai-ian  Venuaes  someUmes  como  out 
of  the  furnaces  wiUt  crooked  spincii,  like  young  ladiet  need- 
ing g}-iTUi«stics  and  a  backboard. 

Thus  has  the  history  of  Ceramic  Ware  been  sketched  from 
anti<|uity  onwards.  The  honour  and  dignity  of  alumina,  Hilica, 
and  oxygen  have,  it  is  a»uiumcd,  been  vindicated.  When 
Monsieur  St.  Clair  Deville  succeeded,  a  few  y«ars  ago,  in 
I'xtracting  aluminium,  in  commercial  quantity,  from  alnniina, 
its  rust,  he  awakened  popular  wonder.  The  surprise  has 
passed  away.  We  tiuii  aluminium  into  toys,  butbrnOf  and 
trinkets,  ceasing  any  longer  to  look  on  it  with  revcrcjjcc.  Clay 
wo  despise.  Fragments  of  jiottery  wc  kick  out  of  our  path,  as 
awakening  uo  thought  ()f  [wx-try,  JJut  if  there  I>c  ladies  iu  the 
moon,  and  if  no  clay  be  there,  and  if  the  lunar  ladies,  peerinj; 
earthward  through  a  sufficiently  powerful  telescope^  can  steal  a 
glimpse  of  our  beautiful  ciMckcrj,  they  must  deem  us  the  hap- 
piest creatures  alive  to  be  gUddeued  with  so  much  beauty. 
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of  us  aro  aware,  and  some  of  us  prwbablj  are  not  aware, 
that  Brltisb  Ctiancellors  of  the  Exchequer  find  trouble  in 
re^Iatin;;  tbv  $ugar  duties.  Maiiktiul  and  womankind  are 
getting  bcU«r  and  better,  no  doubt,  as  the  world  gets  older 
and  oliJcr.  The  time  will  come,  everybody  knows,  wlicn  tlie 
lion  and  the  lamb,  starting  hun;;rrj'  fnim  the  common  Idr 
upon  whicli  ihcy  have  Iain,  will  arise  in  the  moniing,  shake 
off  the  morning  dew,  and  then,  side  by  side,  begin  to  ]mll 
wUps  ofhay  for  breakfast  out  of  the  same  Laystack.  The  time 
will  come  when  there  will  l>e  n«ither  wars  nor  rumours  of 
wan;  and  then,  of  course,  there  will  be  no  war  expenditure. 

/( tcUl  cont£ ;  but  we  shall  not  livt-  to  set;  tt,  nor  probably 
will  Mr.  Lowe.  Pending  his  life  and  ours,  tlie  British  Chan- 
cdtur  of  the  E.\chequer  will  have  to  raise  by  annnal  tax- 
ation a  sura  varying  from  sixty  to  seventy  millions  sterling,  I 
fear;  and  until  men  and  women  can  be  mude  lione.<it  enough 
to  put  tlienuelves  on  conscience  with  the  chancdior,  and  pay 
him  byway  of  direct  lax  the  sixty  or  seventy  millions  he  is  in 
want  of — why,  there  must  be  such  tilings  as  duties  levied  by 
customs  and  excise. 

There  are  not  at  present  so  very  many  articles  of  food 
Upon  whieh  duties  are  leviable ;  hut  sugar  is  one.  Very  few 
minds  tliat  have  not  been  specially  trained  and  educated  can 
liae  to  the  comprehension  of  very  high  figures ;  however,  no 
one  can  do  justice  to  tlie  article  of  sugar  witJiout  ginng  some 
vciy  tall  figuring,  some  verj'  large  siun-twtalluig.  Considered 
as  an  article  of  food-merchandise,  sugar  only  takes  rank  second 
to  COTn;  whilst  tho  difficulties  it  presents  to  the  fiiiaiice  minisf 
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ter  ill  tlio  way  of  levjnng  a  fair  and  equitable  taxntioii  are 
enonuous.  First,  as  regarda  th«  siun-total  of  sugar  proilaced 
iu  various  ]>art!>  of  the  world,  ihat  t-antiot  be  (jn>t  nt.  As  re- 
gards  the  amount  of  sugar,  }iowi'%'cr,  which  fin<U  its  way  into 
comnu-Tcv  iu  various  parts  of  the  world,  the  aggregate  aroonat 
of  it  has  bcon  taken  as  equal  to  two  millioat  of  tons.  Of  tliis 
sum-total  Diorc  than  a  quarter  finds  its  way  to  these  islaudi, 
either  tor  coofuioptjon  or  c)q>ort,  as  mw  or  dxo  re&ned. 

I  uow  oomc  to  iudicato  a  fact  of  eoiuidcnble  inti're«t. 
Tiic  \-aiae  of  sugar  ioipottinl  here  ri»e«  la  tlie  enuniteiia 
annual  suin  of  twvJ%'e  uiilliuus  sterling,  lUitl  of  this  tlie  Chan- 
c^-llor  of  the  Kxchcqucr  bos  been  wuul  to  say,  *  I  uust  hate 
unc  cl<»u-  buJf.'  To  put  iJie  case  in  another  way,  he  has  buea 
vnmt  to  ny,  */  must  raise  tax  niilUwis  tiirough  a  sugar-tax; 
and  yon,  Uat<^r£uuiltaii,  ma«t  pmy  douMv  as  much  jwr  pouod 
for  .lugor  as  you  mwd  liavt:  paid  but  for  my  linaiM:ial  iiecM- 
ulieH.'  Tlie  ra&ult  of  Mr.  Lowe's  altered  duties  on  sugar  will 
be  to  lower  the  custoiins'  rempu  on  Ltiis  article  by  a  trifle. 
He  could  uot  afford  to  Iowt  it  much — lie  did  not  intend  to 
lower  it  much;  tho  chancellor's  great  ul>ject  being  to  distri- 
bute ibe  duties  levLuJile  U|»on  sugar  more  fairly  t)ian  licrctofoiv 
amgngst  the  various  classes  of  sugar  manufacturers  *  JfoMs- 
faOurert ;  the  word  is  used  advisedly.  The  two  expreanoas 
raw  sugar  and  nelined  sugar  have  been  long  consecrated  t^ 
usage;  fostered  by  oerlaiu  people^  who  found  their  intareat 
iii  koc|»ng  up  a  dclusiou. 

Britifih  sugar-rcfincrs,  tliough  numoiically  amaU — tlieir 
whole  number  falling  eoti&iderably  below  a  hundred — are  a 
very  ridi  and  influential  class;  How  rich  will  appear  from 
the  statcmeut,  ivcll  attested,  that  from  cigbt  to  ten  niillions 
.rtading  ai-e  embarked  U|>on  sugar  by  redners  of  tliis  couiilr)'. 
For  a  long  time  tbeoe  geittlomuo  Ubuured,  and  succeaafuUjri 
to  make  joecesuTC  Choncellon  ufthc  Exchequer  beliet-e  that 
refined  si^gar — as  the  public  uoderstands  relincd  sugar  to  be, 
namely,  while  sugar—could  only  be  got  through  their  i»- 
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terrmtion ;  through  mi  opentioo  eoiuhiidcd  on  the  coloured 
material  ortllitarilv  Iciion-n  n*  Buueocado  or  mowt  ^agu:  Now 
the  fad  is,  tlial  iiignr  u  guitcralcil  wliik- ;  the  cans  and  colo- 
nial  sngar-p-om-er*  ini[Mtrtuig  vfUowness  or  brownncss  throuf^ 
tlie  imperfectioii  of  tbcir  maiiafactnre.  Mr.  Oladstonc^aiul 
it  (iiil  inRiiite  eirdil  to  his  sagacitr — v^s  the  first  CfaaiKcUor 
of  tho  Exchequer  wlio  spprchvndcd  tliis  rircunulaiice  &urfr. 
He  was  brouiicht  to  *ee  tJiat  tlw  humc  refiners'  object  was  to 
{imxiit  the  CDlonial  ]N.-uf>1v  from  toriiing  oat  thvir  sagars 
otfaerwise  than  in  a  verj-  hnpure  rmidilion,  in  order  that  the 
uiterwt«  of  home  refining;  might  not  1>g  jmjiidiMxL 

Is  sogar  a  neceosarv  of  life,  or  i-t  it  not  ?  Udlectin^  npnn 
tin  caonnoiu  aznoant  of  it  eonaimtcd,  one  might  alntost  bo 
JiapMBfl  to  call  it  Eo;  and  yet  European  people  had  to  do  the 
beat  they  oould  without  it  nntil  well-nigh  our  mm  period, 
historicaUy  Sfwakin;!.  Probably  good  Qnoen  Bess  indulged 
n  the  laxuT}-  of  pq^^  fntni  time  to  time ;  bat  we  may  rary 
well  donbt  whether  her  majesty  consumed  a  portion  daily. 
ShakespeRTc  may  hxre  tasted  it — one  can  assume  lie  did — 
hot  if  fond  of  sweets,  be  must  have  «aten  a  good  deal  more 
faoDcy  tlum  sugar.  It  was  not  till  the  reign  of  .lames  L  that 
sugar  was  specially  mentioned  in  the  British  tariff;  and  for  a 
lanf^  lime  sabo'tTquently  the  importatiou  of  it  was  but  limited. 

At  the  commenccmeiit  of  llic  present  centurj-  the  qnantitT 
of  sugar  imported  was  fonr  million  hundredweights ;  it  gra- 
dually increased  to  ahout  six  milliou  bundrodwci^its  t4iwnnla 
the  miildle  of  the  century,  and  now  nntounts  to  no  hss  than 
deren  miilioa  hundredweiglita.  We  get  it  from  n  %-ariety  of 
{iboes ;  the  fact  being  that  BugaiM:»ics  flonrinh  well  anywhere 
under  the  conditions  of  good  soil  and  a  mean  tempomturc  of 
76P  to  77*.  Tho  imti«  land  of  the  sogar-L-aue  was  tomv  port 
of  Baatem  Asia,  probably  Southern  China,  Cochin-Chtna,  and 
Siam.  The  West-India  islands  and  America  had  no  vtigaiw 
atnca  nntit  there  conveyed  by  the  Spaniards :  rach,  at  leoat, 
is  the  opinJCRi  of  petBou  irbo  have  most  folly  and  carefully 
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quite  u  well  u  it  docs  in  tbe  Wot  Bufiea;  and  «rVr«  be 
BMjgbt  fad  wvoral  mikIh  tt  mmatitbsnf  e*di  on  a  different 
onw— ■MMws  vuTiB^  mai  moK  w  ■idok  pnnunTc  dbt* 
iMfun,  to  otfaen  imDlnng  tbe  wm  cf  bjdrotimtie  praM^ 
racamn  pans,  aod  other  moJem  reSnement^ 

Between  die  Sanceaie  M^t™  of  Ennpa  and  the  Chris- 
tians  of  Europe  there  was  little  love  to  tpn^  and  but  small 
intercoone.  Tbe  Sazaeens  of  Europe  kept  all  the  •agar 
tbcj  grew  picttr  mocfa  to  tbcmaelve^  for  thor  own  ad- 
rantaga^  aad  tbat  cf  tlictr  ladios.  It  ii  a  £aet  quite  vrorthj 
of  imaH^  flwt  whcnaoerer  and  wheoaocwr  Mohatntnedanini 
has  gaimt!  dominion,  soj^  has  fell'vnTd.  Tbe  opinioa  1 
uAopt  may  be  rain — I  ad^-axiee  no  pn-tnuioas  of  infaltibititjr; 
bot  to  mrowu  miml  thv  expUnntion  of  this  arcBOMtance  ii 
aBtple.  Tbe  typical  boon  of  Maltmnet  it  tlie  nrreree  of  flj4pll> 
like.  She  is  a  stumpy,  adipotTe,  waistlcNi  lump  of  ileek  fenunine 
nMftality,  vritb  do  more  creases  on  hra*  velvot  skin  tlian  hu 
an  ab^xpanded  nibbt'T  foot-ball  or  Monsieur  Nadat's  balloon. 
Now  ra^^  is  like  milk — a/atuminff  timg.  Cbemist«  fumtifa 
a  muon  for  thiii;  aiid  Mr.  Rantiiig's  practice  lends  confirmo- 
tim  i>f  tlteir  tlieun-.  I  am  of  opinion,  tltcn,  tliat  tbe  ronnoc- 
tiou  between  uigar  and  tbe  Koran  turns  opon  tltc  partiality 
of  MosEems  for  plump,  sleek,  tmhonpxnl  ladies. 

It  was  tile  Crusades  that  first  familiariwd  the  sweet  Indian 
■alt  to  Christian  Europeans.  Waniont,  rutnraing  froa  Srria 
to  tlicir  barvinial  hall",  ilid  not  fail  to  bring  n-itli  ibem  a  tatte 
for  cvrtiiin  Orivntal  luxuries  to  which  they  had  been  occo^ 
tfliiuil — of  these,  suf^  wn»  one.  Veneltan  entviprise  waa 
equal  to  the  nniL  Vcnetiao  merchants  imported  mocfa  oC 
the  nipnr  n.s|utrcil  &om  Asia,  and  more<n-er  diacm-end  Hat 
method  of  refining  it — producing  the  refined  sugar  as  we  do 
now,  in  the  form  of  wliilo  crystnltiiic  IvaTett.  Hence  \%  de- 
duced ihe  origin  of  tbe  term  '/xtnu  de  Vemte^  by  which  loave* 
of  flufar  wefe  for  a  loug  time  known  in  Enrojw. 
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Thp  wlifJe  qneHtion  of  <iu»xr  ha*  hiren  very  tniidi  canfiwed 
■nd  eintmrnissexl ;  sunaetinnui  dvnignuUr,  lu  iv«  hiire  Men. 
One  common  error  lias  been  iitlTcrtetl  tc^ — tlir  «Tt)r,  nnmdjr, 
of  MWiwiiig  that  white  nngar  emild  not  l)o  inadt!  from  oine* 
jtnce  direct.  Aiiollier  ooRimon  vrrttr  hs*  Ix-rn,  tlic  bvik-f  in 
certain  specific  difTerencei  betw-et-ii  differvirt  Munpte«  of  ainc 
Migar.  Tliis  ia  abmliitcly  incortvet ;  ([(©ciuniw  at  pure  cnne 
BMglv  being  abeolntely  idoiiticHl,  from  wlratever  source  d«n\'rH. 

I(en>,  too,  let  me  «x]>Uin  ttM  exact  meaning  nf  the  term 
*  emu  auffor.*  Il  doea  not  mean  sngar  that  has  been  of  ne- 
temity  extracted  from  the  c»ne,  btit  iiugar  that,  from  what- 
erer  source  extracted,  ht  i<t(.-iiticiil  wiili  the  sort  fomid  in  the 
cne.  Bereral  dititinrt  kinds  of  sar^r  are  recognised  by  ofae- 
wmtaj  the  variation  bt^tween  them  dc^a^ndent  or  eompontion, 
and  chemica]  and  phyiiicnl  (joality.  Of  these  different  strgars 
aamethiiig  mar  luiro  to  be  written  b^-  ami  I>t  ;  but  for  iho 
preaent  it  is  desired  In  fix  attention  npo»  that  \'aricty  only 
rf  aogar  which  a»sinn«  any  cuniiin-'rri.it  inipoi-tance, — the 
nriety,  namely,  d«iinminiite<l  by  clieinisLt  'cane  sugar,  or 
angar  of  tlie  cane.' 

As  to  tlie  physical  qnaHtiM  of  nute  sugar,  the  morv  ob- 
viott*  Mid  promineitt  amongst  ttic-m  may  be  reeognised  in  a 
cn-stal  of  white  sagniHanidy,  or  white  Inmp  nignr ;  the  only 
difleieiM-e  between  tlie  two  consisting  in  a  variation  of  dimen- 
(tcMiH  of  cn,-stal.'  Such,  theit,  is  pure  normal  or  tj-pical  aupatr 
cf  the  cane, — a  nruiterial  not  only  procumbte  from  the  cane, 
bat  from  many  other  sources.  I,et  ns  ennmcrate  tliem — or 
at  U-ast  the  chief  amcHigat  them. 

Having  disjKMed  of  the  sugar-cane  proper,  and  state),  for 
th<?  itdrantage  of  all  who  need  the  statement,  tlint  the  sugar- 
cane is  only  a  pgantic  grass,  it  may  now  be  mentioned,  that 


■  A  Mrt&in  joumttliiit,  cstrfcd  ows}-  by  the  impalatre  (nror  of  (lup  writ- 
ta«,  wed  Un  Pxpnarfoa  •ftUt*ii»f  «*k*  «(  erfaUl  tMsw-'— Usii.  Sni^ir 
ttTitBUuMto  ubliqiwpii— otdtrtrattwrfth*  MDw,  MT«r  <«i«f .  ll  It 
w»Tl  to  t*  cotroct. 
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tlie  stems  of  moat  gra-iaea  either  generate  cane  ■ugU',  or  tend 
to  generate  it.  Lately,  a  sort  of  spurious  or  imitstion  sugar- 
cane has  been  brotight,  from  Clunii,  and  cultivated  pretty 
extensively,  not  only  iii  Southern  France,  but  in  various  of 
the  Nortli  American  Stales. 

Tliis  [larticular  sugar-caue,  botanically  known  as  Sorghum 
aaccJuimtmn^  does  not  i-efiisc  to  gi-ow  in  England,  hut  here  it 
secretes  little  or  no  sugar.  In  North  America  considerable 
amounts  of  sugar,  i,  e.  crystallisable  cane  sugar,  arc  obtamed 
from  sorghum  juice ;  and  also  varying  amounts  of  another 
^•aricty  of  sugar,  not  yet  indicated  in  this  skt-tch,  namely> 
glucose  or  grape  sugar.  Tlio  next  species  of  grass  whidi 
merits  our  attention  as  a  producer  of  sugar  is  maizi:^  or  Indian 
corn ;  ttiu  »tcms  of  which,  when  grown  under  favourable  cod- 
dttion^  are  somewhat  rii'h  in  vugar. 

Perhaps,  however,  tliw  vi^lable  family  most  rich  in  suip* 
is  the  palm  tribe ;  ft*])ecially  the  cocoa-nut  and  th«  date  palin. 
In  order  to  impress  on  fhti  memory  the  sacchaiiue  qualiUM 
of  the  palm  tribe,  it  ia  only  ntfco-fsan-  fo  ciili  to  mind  the 
numerous  accounts  publislieil  by  tra^'ellers  of  the  intoxicating 
ijimlilics  of  certain  liquors  made  from  femienti-d  palm  juice 
Most  of  us  may  have  read  how  certain  buppy  savages,  when 
they  wajit  to  get  ti]>8y,  climb  h]>  some  friendly  palm ;  tlien— 
boring  a  hole  into  the  base  of  it«  spalhe,  or  top-knot,  cabbage- 
like  expan^on — tie  a  pipkin  tlivreto,  and  wait  until  t!ii>  pi|ikiii 
has  become  fidl  of  palm  juice ;  wliich  latter,  when  st't  aside 
to  ferment,  becomes  intoxicating.  Now,  wlmlever  juice  or 
liquid  is  capable  of  fermentation  and  generation  of  alcohol 
must  hold  sugar  of  one  or  two  sorts,  or  else  mixture*  i^f  the 
tivo,  the  sorts  bchig  sugar  of  the  cane  and  sugar  of  the  gmpe. 

In  a  general  way,  and  not  to  be  pedantic,  it  may  hv-  sud 
that  sugar,  and  only  sugar,  can  generate  alcohol.*     IJterally 


*  OdIj'  fluooM  or  jrapf  tugar,  (o  bo  wientificftlly  praciae ;  but  taasmuefc 
M  Cftne  tngar  readily  chati^iu  U>  glucoM,  tbc  dutiaotioD  mar  be  pnoticallj 

di«nf[ftrdv(1. 
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tavl  c\ienacul\y,  I  know  cjuitc  wvll,  thut  olcoliol  mat/  be  got 
out  of  coal  g»s.  Some  fullow  of  liite,  I  perceive,  hiut  becii 
trying  to  get  np  a  joint-stock  corapuiiy  for  pxtnu-tiiig  alcohol 
oat  ofco«l  giis — n'importe.  Tliis  i-s  ii  novelty,  aiid  in  irome 
ttif^  A  mvKtvi^';  sii^i'  is  the  only  pm<.'tical  »pirit-miikcr  ut 
the  time  ht^iig. 

The  palm  tribe,  then,  is  rich  in  Eugar — rich  in  uetual 
cane  sugar ;  the  juice  of  certain  palms  being  even  richer  limn 
cane  juice  itself.  Very  much  of  the  sugai-  wliich  comes  to  us 
from  the  East  Inilits*  lias  »  pahn-jiuce  origin.  If,  then,  palm 
juice  be  rieher  in  sugar  tlwn  even  auie  juice,  it  might  seem 
probable  that  palm  may  sii|iei>eilc  canes  aa  a  source  of  sugar 
supply  in  time.  Such  a  n-siill,  liowever,  is  not  likely  to  come 
to  pa.«H ;  ami  this  for  obvious  reasons. 

Tlie  great  merit  of  canes  is,  that  they  acconl  well  witli 
the  getteral  necessilied  of  systematic  agriculture  an<l  conccn- 
Imtc<l  labour.  IVu,  we  will  assume,  possess  a  field  of  sugar- 
canes,  and  /  »  ]>laiilation  of  palm-treas.  Your  canes  aetiuilly 
hold  It-i*  sugar  than  my  palm-trees ;  but  the  ipication  now  t^ 
Who  will  ff^-t  his  sugar  siKinesI,  e^isiest,  you  or  1 1  Let  us  tac 
how  tlitt  case  stauds  betweea  us.  On  i/our  part,  when  your 
canes  are  ripe,  you  send  your  j)cople  — ■  sonants,  voluntarj- 
or  mvolnntar)- — into  the  fiehl  to  cut  down  tlie  canes;  and 
these  Ix-ing  cut,  you  send  theni  to  tlie  mill  and  roll  Ihem; 
10  you  get  tlie  whole  sugar  treasuro  of  your  estate  in  one 
oompuct  bulk,  and  it  only  remains  for  you  to  extract,  by  com- 
petent  processes,  your  sugar. 

How  am  I  dealing  meanwhile  by  my  palm-trees  i  Every 
laomiiig  I  should  have  to  send  out  a  ^uig  of  naked  climbing 
uvages,  «ach  of  whom,  with  pipkiu  in  band,  would  work  his 
way  ap  a  palm-tree,  change  pijikins,  and  bring  down  tlic 
juice.  Tlicn,  saccharine  juice  will  not  keep:  it  easily  fer- 
onnts ;  consequently  it  has  to  be  converted  iuto  sugar  by  de- 
tail, in  small  lots  as  collected.  Thus  stands  tlic  case  between 
ns;  and  being  to,  you  will  readily  i>erceive  that  your  canes, 
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ibooftli  intrinnmlly  poon^  thun  ni>;  jndin^  are  n  far  more 
workiiblo  propc^rty. 

Xcvolbelew!,  owing  in  ihc  pt-ciiliiir  ouiwJitions  iiwipr  wUii-h 
India  i*  plstrc-d — ^tboso,  namely,  <.<f  a  tccroinj*  popiilatwm  atwl 
low  ntr  of  laboni^— ritoiTnuuK  tjuimtiliei  ot  palm  ngar  can 
be  iiuidc  ftv«ilni.Ic,  and  in  this  wny.  Tliougb  it  would  nn«r 
fay  one  to  he  <v)llvctin^  tlw  jiii<'(t  •>f«ut  entire  plantation  of 
pahn-tnw,  Tct  had  I  onr  or  two  pnlin-(n>«(i  grovii^  in  VKf 
ganltMi,  were  I  a  climber  br  nutnre  or  pcvitilectimt,  and  wen 
I  fartltcr  absolved  from  the  fear  k-rt  pnlra-trw  friction  might 
iiot  cxnidnce  to  tlie  immortality  of  uiy  lif««-bo«  (throajih  tbe 
\ay  t-ircumstanri'  of  my  not  wwtring  micIi  article  of  attire), 
llicn  nn,»bt  I,  withvnt  any  pnrttnihir  tax  on  my  time  or 
troutilc,  odlli'ct  iind  iHiil-down  tbe  exuded  palm  jnicc.  Tliis 
is  jvst  wlrat  liapgwnji  in  intltu.  ]k(i)lionit  of  natives  do  this, — 
boil-donn  their  own  nfii<;h  sn^r,  an<l  sell  it  to  proprieton 
of  European  rblining  cjtabliithnientfl.  Pi-nctically,  tlnm  i< 
gooii  reason  to  belicvt!  that,  but  for  a  certain  lejrfslatiio  pro- 
tiK-tioa  afforded  to  Itriti.-<h  refiners,  the  balk  of  white  sugar 
coammed  by  England  and  Iwr  eoloniea  voold  come  from 
India. 

Itt^rarded  a%  a  CMmnenrial  noaxcts  of  xufrir  eupply,  thi 
beetroot  sbould  nndonbtedly  ooine  next;  but  as  tbe  natnni 
of  tUa  (lia(]uiMtioii  hait  led  ine  to  take  co^iuinec  of  the  »c- 
charine  juice  of  stems  and  trees,  here  would  seem  tbe  most 
proper  place  for  ailvertiug  to  tlie  ^rliite  maple  (Artr  «ocrA»- 
rhmm)  as  a  commercial  source  of  »agar  BU])pIy.  Tbe  juice  of 
this  tree  Is  obtaine^l  by  boring  into  it,  ocJleciing  tbe  juice 
which  cxndes,  and  manufacttiring  it  into  svpur  by  evupor*- 
tion  aD<l  cT7>'»talUsation. 

Li  Mxne  parts  of  Kortli  Amerinn  Canada,  as  well  as 
the  Unilwl  State*,  maple  s\igar  is  eaitrartcd  by  the  fanxipr^ 
and  niiidc  trj  take  the  place  of  caniM:stractcd  suf^,  with 
which  it  is  in  every  respect  identical. 

At  hut  we  cvBK  to  that  ver^-  intcitsting  bmoch  of  oar 
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tbjeel,  tlie  beetnmt-«n^r  imtRnfiK'turc ;  k>  interestinfr,  tluit 
it  »hiiU  receive  a  Ki-parate  luiticv. 

H«««  the  [mint  is  wnrtliv  of  remark,  that  tJie  .«ngar-«ine 
m  tbc  (Nily  wHpiTKiontniiiiiig  pliuii,  tli«  frc«k  fwcclwrini!  jnice 
of  witic-h  is  Dj^reMiUle  to  t)ie  noac  aitd  [Mdatc.  One  wotiUI 
finii  no  ^reat  plenxure  in  muQchinf;  a  slice  of  white  lieetrtxit ; 
but  1  know  fvw  ■^ixlatory  jllwapationa  more  ])leaunt  than  to 
loll  in  the  nluulc  uitdej-  tite  nuitltug  froiids  of  •ome  palm,  nn<l 
nUMttCAtv  a  leuf^li  of  freith-cut  sagar-cane. 

Many  <>(  u^  tliore  niar  l>e  who  prefer  moist  mf^r  to  white 
•agar  for  certaia  pnqxMes,  if  oiily  the  moist  sugar  be  g^tod ; 
■nd  aome  of  oa  may  have  become  aware,  dnriog  the  past  few 
years,  that  gotxl  old-Jashioned  yt-IInw  sugars  have  Iiardly 
been  attainable.  Or.  Lowe's  budget  will  alter  the  state 
of  tliia.  Yellow  augar,  to  be  good,  oogbt  to  be  made  from 
cane  jukk  duvet;  but  by  fur  the  largeat  ninount  of  yellow 
nigiu-  Ltti^ty  attainable  has  not  been  m  made.  Tlie  pnu-lii-iil 
eSixt  <>t*  legislation,  for  iil-idv  years,  has  been  lo  koep  aJl 
yellow  au;^  above  a  cerbain  scale  of  purity  out  of  the  British 
raar^ul,  aiid  to  cwourage  the  production  of  coarse,  dark, 
alaKMt  Uack  sugar.  This,  wiien  imported,  could  not  well 
he  eaten  >i>  its  raw  state ;  to  it  was  purchased  by  refiners— 
not  w  much  to  make  white  sugnr  out  of,  that  branch  of  the 
trade  being  not  very  profitable.  What  tbcy  did  was,  to  con- 
tert  thi-  dark  coarse  muscotado  into  a  sort  of  light-coloured 
looking  muiicovado;  [iretly  enongh  to  look  at,  but  reeking 
*f  tl>e  odour  of  putrid  blood  \ised  in  irfineries.  If  hons^ 
keeptTS  would  purchaM  their  moist  RUgar  more  by  amdl 
than  by  tastr,  thej'  would  moke  bctti-r  bargains. 

Since  we  arc  here  toktng  a  politico-cummercial  glance  at 
Ike  rcJuti'ina  of  angar,  and  are  by  do  means  pledged  to  go 
reiy  fiu-  into  the  science  of  it — since  we  are  chiefly  cou- 
eemed  in  tlie  study  of  sugar  as  the  historiaii,  tlte  political 
•eonomitft,  the  natnral  ki»torian,  would  study  it — so  in  close 
asaociation  the  wlwlc  lalo  of  negro'  slavery  iJt  America  comes 
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suggestively  —  eapeoially  tliat  bliick  episode  in  tlio  liwtory 
of  ma]]kiu(I,  transt-oteaiiic  negro  slavery ;  a  deep  problem ; 
s  page  of  tlie  world's  history  full  of  porteatous  ciut-stions ! 
Wlictlter  a  race  of  people,  depraved  enough  to  kidnap  laitJi 
other — sell  each  otlier — Iiare  all  tlie  right  und  alt  the  jastice 
on  their  side  in  mising  the  plaiut  of  deportation  and  forced 
servitude,  this  is  wlmf.  I  (juestion. 

Has  there  not  been  a  avt^Hjfrin  the  ble«»iiigii  of  Christianity 
conferred  to  many  a  dark  soni,  that  but  for  the  middle  passa^ 
and  slaverj-  would  have  winged  its  last  flight  to  the  mumbling 
of  a  fetisli  niiiuf  It  i»  a  dark  problem — a  rtrydark  problem. 
AVltetiier  the  attolitioii  hy  law  of  s]a\'e  trading,  the  brand- 
mark  of  piracy  attached,  has  enhanced  or  diminished  the 
su6erin|^  of  the  negro,  may  still  be  an  ojxin  question.  The 
records  of  commerce  through  nil  time  have  gone  to  prove  the 
fiitility  of  endeavouring  to  suppress  any  trade  on  which  then 
hapjivna  t^  be  an  enormous  premium.  If  not  legitimately 
carried  on.  It  will  be  prosecuted  by  w'ay  of  smuggling,  of 
contraband ;  and  contraband  negroes  are  packed  like  herrings. 
O,  it  is  very  horrible !  Behold  the  isle  of  Cuba  on  a  map", 
consider  how  small  it  is;  and  tlien  marvel  as  you  may,  that 
such  a  little  island  produces  nearly  oue-fourth  of  the  sum- 
total  of  sugar  entering  into  commerce.  It  is  all  produced  by 
negro  labonr,  by  tikve  labour;  and  negroes  are  not  over- 
prono  to  n-ork  except  driwn.  There  must  be  some  driving 
in  Cidia,  some  sacrifice  of  negro  life  to  the  Spaniiih  sugar 
Moloch.  Despite  the  fiction  that  the  iiogro  iiliive-Imde  has 
been  suppreN»ed,  tlie  SpanianN  import  the  blacks  tlioy  need 
— tliey  v\iai  prefer  importation  to  raising.  With  special  refers 
ence  lo  tlii^  may  be  mentioned  the  fiict,  that  the  Spaniards 
not  iinfrec{ucntly  imjKisa  on  their  male  negroes  the  same  di^ 
ciplino  that  St  Origen  imposed  on  himself;  the  latter,  in 
oriiev  that  his  mtn<I  ?night  be  absolved  from  many  cares,  and 
troubles,  and  concerns,  tliat  withdraw  from  piety  the  luindt 
of  ordinary  men. 
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An  Kiigli»ltmnn  wlio  has  been  to  Paris,  and  witnessed  tlic 
fiirioas  consnniptioti  uf  eau  aucn'e  hy  jiersons  of  both  wrxca 
and  all  agea ;  who  has  lourncd  from  experience,  periiaps,  the 
amount  of  <Iejnolition  a  }'oung  French  \uAy  can  nchicw  on  a 
eorigilU  of  houtxmii  in  a  git'cn  tiaie,  may  well  be  excu-scd  for 
coming  to  the  conotusion  that  the  French  are  a  more  .iugnr> 
eating  race  than  onrselvea.  Statistics  do  not  prove  it.  ^^^liIo 
EogUsb  people  consume  —  on  an  average,  per  mouth  per 
annum — no  less  than  thirty-four  pounds  of  sugar,  French 
people  only  consume  fourteen. 

Sugar  did  not  attain  its  conijuest  of  British  affection  with- 
ont  some  trouble.  Tliere  was  a  strong  opposition  to  its  use  at 
first.  It  wouid  destroy  the  teeth,  con-upt  the  body,  weaken 
the  intellect, — I  know  not  wliat  besides.  Amongst  medical 
mon  there  were  saccliarine  and  anti-saccharine  declaimers. 
Conspicuous  amongst  the  former  was  a  Dr.  Slare,  who  floor- 
ished  in  the  beginning  of  the  last  centurj-,  lie  vindicated 
sugar  from  all  the  aspersions  tliat  had  been  east  upon  it.  He 
not  only  ate  sugar,  but  took  it  lus  snufF,  finding  advantage 
herein.  He  recommended  sugar  as  a  diet  peculiarly  appro- 
pnate  td  ladies.  The  only  disadvantage  attending  the  use  of 
it  by  the  fair  sex,  according  to  Dr.  SIiuv,  is  a  tendeucj-  to 
fatness ;  but,  as  a  set-off,  he  bids  the  doubting  fiur  ones  to 
take  no  heed  of  that ;  inasmuch  as  such  defect,  if  any,  is 
more  than  countennuled  by  an  excellent  svreetnesii  of  disposi- 
tioo,  *'ery  charming  and  delightful.* 

*  Vide  bU  book,  «ntltle)l '  Exjierimcnto  and  Obwrvatlons  upon  OriuuLil 
sod  otbor  Bcicmr  Btoiie^  wtilob  prove  Ui«iii  lo  U<  ot  nu  Vta  iu  Ph^itck. 
Guooln'ii  rowdcr,  diitinetly  «x&mia'd  in  IU  Iwtou  InicmdiimU,  oeonutd 
■■d  [onnd  Impnrfeot.  Dedicated  to  Oxe  Iloy&l  SiMiiitjr.  To  whleli  is  wi- 
MB(d  a  Viadlcntlon  of  Sugars  agnlnBt  Uio  charge  at  Dr.  WiUla,  othtr  phr- 
didaai^  and  ooiumoD  prejadlcei.  r)edicAt«d  to  tliu  Ladlnf.  TogrtliDr  wIlli 
furllier  IHicOTcriiii  and  Bemftrke.  By  Frrderiok  Slare,  Fvllow  of  the  Col- 
llgt  of  Ptirdclaiui  and  of  tbo  Kojal  Society.    1T15.' 

AmanicM  the  ino«t  Ttolcnt  dcoininicr*  agaliut  mgnr  wc  miut  uunil>or  th« 
oefebrated  Or,  Wlliii;  he  wrote  of  It  as  (iiltowii:  'Sacch&ro  oondlEa,  aut 
plnriBUun  itnbuta,  in  taatum  vitupero,  uut  tUliu  latpiitiona  nc  uia  immodioo, 
■eorball  In  ouporo  lioo  mmuIo  '"""'"I  aujs&wuto,  iilurLiuum  coabibuiw: 
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I  will  tini.tli  ihk*  notice  of  caae  ^ugitr  wUli  notae  devcnp- 
tion  of  t]>e  proceAaea  naed  to  obtain  it  from  natara!  juice^ 
nlao  witli  some  detjula  iit'  tluc  (irooen  of  reSniii^ :  il  will  be 
tlie  merest  sketch.  Fint,  then,  in  rogard  to  cane  juice,  it  is 
first  heated  with  lime,  to  coagulate  macU  fordgn  matter  that, 
forming  on  the  surface  iu  a  crust,  iit  skimiiH-d  off.  It  is  then 
evaporated  in  a  ^rii-s  of  pans  to  sucli  a  contlitwn  ■;€  thicknesa^ 
tliat  when  ^ct  aside  m-stiils  fomi  in  amaam,  witli  flaiJ  nuttar 
between.  The  moist  crfstals,  bmg  ulUnrcd  to  dnio,  yidd  ■ 
liquid  tlittt,  when  fiaroured  with  the  rats  and  micc^  tho  cocfc- 
iMchea  and  centipedes,  which  get  into  it.  Is  known  noder  the 
name  flf  molaaaea. 

Treade  and  moUwes  are  sometiiBn  eon&tmdnl ;  iii5\«ti- 
tlieleas  there  U  a  certain  diflcnmce  betvrvcn  tlwm — one  nwn 
of  tta^'onr  than  anrthingplxc  As  tbu  |i«ieiau  uf  supir  cri-sta^ 
lisation  in  tliv  colonicf  _>~icldM  a  liquid,  to  does  the  proccas  uf 
refinenr  onittalliKatian  at  home.  In  cither  cose  the  hquid 
diaiiis  atrav;  and  fliwrs  lictng  tilings,  nadv  to  coort  certain 
death  in  gratification  of  ,i  swoet  taste,  strp  in  and  are  iloDe 
for.  There  are  i>o  scorpions  in  England — no  centipedes,  ao 
giant  cockroacbea,  as  in  the  AVest  Indies.  Ti-eacle,  tlierefore, 
lack*  their  flavour;  hut  as  a  set-off,  acfjuirea  a  smack  of  pu^ 
tnd  blood  mingled  «-ilh  the  extractive  of  bUck-beetles,  llere- 
io  OMisiats  the  chief  difference  between  treacle  and  mofasaes. 

As  regards  refining  specially  considered,  it  mainly  turns 
upon  the  washing  of  yellow  sugar  wlule  hy  means  of  a  satn- 
rated  solution  of  white  sugar  potireil  upon  it.  In  ludia  alcohol 


wnituneni :  cnimmra  eonaetam  iitud  miIc  lathi  serl  •(  vonwdTo,  «wn  md- 
ykw«  Ubod  daUnJto,  gonial,  pro  ul  hi  utiHl^si  rjut  (pigiiWfaeta,  Uqnldo 
paid,  (^fppe  Moehsnin  pn  »  diitillBiuiu,  uhibc*  UqMiMa  aqaA  sintU 
ril  hiferioma  :  (guod  d  Ipnun  ia  rcik.i  plnrtnul  aipii  tantmui  jierfiuiin 
<IiiiUIlBv<iriti,  ijuiuiirii  oat  flxua  nan  mdaii  Moaub-ro  pfoilibil,  Ismsn  liqoer 
in«Iar  aqua.-  nts  aociriBw  urms  ac  sunni  pan|dtii-u«.  Cilm  baqna  mo- 
cbarnm  qulbumi  tmi  AltanMilit  ntiitum  iti  copiuii  X  aabit 
ifuAn  rarUiiulla  m(  ab  ejiu  oia  quotiiUaao,  oagulnan  «t  hanonai 
I  (nisdoqua  teudNtioM  itddi.' 
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IB  Bomcciinra  used  for  muhing  coloured  sufft  ayvlaig.  la 
Enfi\nnd  vn:  coolil  not  afifortl  to  do  this. 

TIhtv  U  no  Epecitic  difference  IxrtWTOn  the  mannfitctmc  of 
coloiiiiil  Rogur  and  home  rdiiung.  Tbc  dl^tmvtioii  is  one  of 
de^jiw  'mly,  refining  prccessta  being  carriud  «  few  .stu;^ 
fartJiiT  Uiaa  colmial  ])im.'v»cs.  A  nagar  rvlincrt- !  f^nre 
to  tliv  mind  a  lar^c  building,  many  (tocics  liigli,  linriiig  i«l4Mun 
pipi-i  litid  on  tbroughotit  to  kwp  u[i  lb4!  Umipentture,  and 
o\-er  tiic  floon  of  whicb  a  nouibtx  ut'  ludf-nakeiE  Uiannans  ore 
x[>niwliiip  about,  strug^'og  painfiUly,  u*  if  lo  overconw  Mnnc 
ine^itabU;  destiny  ttiat  wouM  stick  tlwm  to  ilte  floor — vciy 
BapjsfMixc  of  binU  on  a  iJmotl  twig. 

Keigti  to  younvir  an  odotir  (•ompcmndeil  of  a  do^kcnncl, 
and  a  ntonj  over  ^vitich  a  {knii  of  {ireMa-t c-i  atanils  ainini«ring; 
iiU  u|>  tbe  i»e»taJ  [)n.-itc«tnivnt  witb  a  neicr-tnulinj;  cbortu  of 
stmn;^  noises  —  roarings  like  that  of  uignr  bolLs  hiaungs, 
■phitteriiigii,  idl  the  m^Tiad  soondj,  the  sl<.-»in  escaping  from 
iiD[in«oniDi;nt  tvar  made  or  c:in  niakv.  Imagine  n  nnmbcr 
of  steanuihij)  fnrincU  let  Uirtiugli  socccMive  ftuor«  uiliiout 
apfMreut  object;  tJiis  nil  iiC(^>iii|iIlibed,  yon  will  havo  ikhdo 
tort  of  iKtlioii  HK  Ui  niial  a  su^r  rvSnury  a  like.  In  a  re- 
Snrry,  di.4]>witton>  are  to  mode  that  tbc  tcHox  of  ojicnuions 
may  taJce  plaix^  from  tJie  apperraOKt  floor  dounw-ard!).  To 
thU  ap|M>nnii^  floor  tl>c  nogar  tobcrvfinod  in  raise<i,  and  tlierc 
earned  <Hit  upon  the  floor  like  f  nnu-b  trortiilcM  day.  Tbea 
ootne  halfiiaked  Gcnnaiit  witli  xjnik-M,  und,  exactly  like  nav- 
Tin  on  a  railway  cutting,  they  &II  to  work  njion  the  m^t/tr 
and  tant  it  into  un  iron  tank,  luilditig  wat*.f.  Tlierc  is  no 
weighing  uf  the  .sngar;  pro])orIi<in.-(  of  it  to  water  being  regn- 
Utc-d  liy  fljMX^itic  giavily  uf  the  solution. 

And  now  wonld  I  counnel  an  i»l|lliMtjve*in^-cKtigato^  of 
tugar-luiuw  pn>cemes  to  gnup  bin  noc^c  between  thumb  and 
ibnifingcr,  atid  hold  that  organ  tight.  There  i*  about  to  be 
^enactnl  tJie  nigar  refiner's  gitau  mystery — a  sacrifi(«,  a  tme 
Uood-oScring.    into  the  tank  one  of  tbe  half-naked  (jlcnnanx 
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throws  sometbiug  —  red,  clott\-,  goiy,  it  niass  of  trcmulouA 
sanies,  floating  in  an  unliealth}',  jaondicctl-looking  whey. 
What's  in  a  name  t  Something,  evidently  Ik!1io\*c8  a  siigw 
refiner,  else  why  should  he  call  this  gory  hwrrwr  'spice'?  In 
goes  the  spic« — pliunpt  then  follow  some  sharp  crocking 
sounds,  HS  if  some  roluntcers  won:  deep  down  ondcmcutli  the 
fluid,  keepiiifr  up  n  running  iira  of  akirmUhei-s.  Soon  the 
character  of  noise  cluuigcs,  the  sliarp  rifle-craclmig  ends ;  and 
upon  that  there  follows  a  dull  hollow  bnll-lifcc  roar.  Mean- 
while a  cmst  forms  on  tlio  surface,  and  from  time  to  time  is 
skimmed  off;  and  when  the  skimming,  the  skirmishing,  and 
tlio  roaiing,  huv-e  gone  on  long  enough,  a  tap  is  fumed,  and 
the  liquor  runs  away.  Such  is  the  first  process  of  sugar  re- 
fimiig.  It  is  calktl  'blowing  up;'  and  the  peculiar  crackings 
and  roarings  I  have  been  (.-ndeavotu-ing  to  describe  are  caused 
by  the  paH^mgu  of  stoam  through  water. 

Dr.  Slan^  of  rci'ored  memory,  attributus  two  et!^>ecial 
qoalitios  to  sugar,  as  we  alrvady  know.  First,  he  makes  It 
out  to  be  a  gn-"*!  fattener;  tu  testimony  wheiwof  consult  Mr. 
Bunting.  Second,  bo  credits  it  with  the  quality  of  'bejiigni- 
fication,'  50  to  speak,  of  those  who  use  iL  According  to  Dr. 
Slurr,  a  sugar  diet  is  a  groat  improwr  of  ladies'  tempers. 
This  may  be  so ;  hut  if  sugar  really  do  exert  a  corresponding 
infliicDci:  over  the  tempera  of  men,  the  virtues  of  it  are  not 
confemxl  by  absorption.  Mostly,  sugar-refiners  are  an  iU- 
tdnpercd  race;  and  I  hardly  over  met  with  one  who  did  not 
{all  into  a  paision  on  tlie  mere  mention  of  the  word  'sjiice.' 

What  I  have  wt  to  write  must  be  brief.  Stage  the 
wcond  consiHts  in  filtering  the  'blown-up'  liquor  through  a 
multiplicity  of  cotton  hag^  each  like  a  boIstep«asc,  sewed  op 
at  one  end,  and  then  tiirust  into  a  long  cabboge-nct  Stage 
the  third, — filtration  tlirough  burnt  bouvs,  packed  Li  tlioso 
Mnunnhip  chimneys  to  which  wc  referred.  Stage  the  fourth, 
— ncnum  boiling  (a  very  pretty  process) ;  tlicu  stages  fivi^ 
qjg^  tnd  others  too  numerous  to  mention  here. 
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A  wonl  to  tbe  wise:  —  white  sugar  m  tclnte  mgar,  no 
mattvr  liow  proparod.  Should  the  refiner  sec  good  to  tvmper 
his  blow-ap  with  the  contents  of  Macbcth's  witches'  caldroD, 
well  and  good — eo  long  as  we  don't  ent  the  foul  things  there- 
in, but  only  tlio  things  that  some  wizard-working  of  the 
witches'  broth  has  purified ;  but  the  sugar-refiner  ^■ends  cct- 
tain  coloured,  soft,  aud  sloppy  goods,  that,  ]>crhaps,  tliv  Iom 
we  say  about  the  better.  Smell  moist  sugar,  my  friends,  be- 
fore buying  it  1 — and  leave  the  hisnrj'  of  treacle  to  the  chil- 
dren ;  whoso  stock  of  sentiment,  poor  dcsirs,  lies  upon  their 
palates  and  deep  down  in  their  little  stomitchs. 

I  now  write  '  finis'  as  to  sugar  of  tbe  cane.  There  are 
other  sugars,  as  we  know — all  fat-makei"s,  none  fiejh-mnkers 
^enemit's  to  the  undcrtalcers*  alt  —  as  chemists  hare  pro- 
claimed and  Mr.  Banting  has  iniide  manifest.  To  treat  of 
them  at  this  time  would  he  impossible ;  nor  docs  that  signify 
mnch. 

1  do  not  pret«nd  to  instruct  jiooplc.  Pcr«oiinl  diffidence, 
in  the  first  place,  rebels;  Eecvnd,  [icople  rebel  against  i»- 
stnictjon.     People  are  right. 

Pain  and  unliappiness  ha^-e  ever  been  the  fruit  of  tlie  tree 
of  knowledge,  and  ever  wIlL  Litenilly  as  well  as  figuratively 
it  is  all  the  same !  From  Eve's  knowledge  of  the  fla\'our  of 
her  stolen  apple,  to  your  knowledge,  or  mine,  of  molasses  and 
treacle — it  w  all  the  same !  Klessed  be  igiKiranco,  then !— a 
ivprobation  to  popular  lecturers,  who  go  about  illustrating 
llie  ways  of  natuw,  on  black-boards,  in  cnbalistic  ngns  drawn 
with  chalk.  Condemnation  to  middlc-clnss  education;  to 
]>eripatt?tic  philosopliy  of  all  sorts— especially  the  sort  taught 
in  hulies'  Rchoois !  Boil  luck  to  fcnmlo  doctors  I  Blessed  the 
nemoty  of  dear  jioet  Cowpcr,  nnd  the  memory  of  his  cud- 
(^wing  hare!    Utterly  reprobated  antl  coulemned  be  tliat 


*  EtM«OB«  thn  iiMfT  the  cmTiTO  t>i(i  bl)tgcr  Om  cofltn  far  the  nevie prio). 
Ibtt  conslilcmliuD  induotd  Ui'.  liniitiug,  bilBMU  a  lokkcr  ol  colllaf,  1« 
nitekii  book. 
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greatest  of  bone-scrapers,  Professor  Owen ;  and  that  most  con- 
tumacious of  bishops,  J.  C.  Natal !  Long  life  to  pare  litem- 
ture;  perdition  to  the  rest  I  Confonon  to  Euclid,  Laplact^ 
Legendre,  Newton,  Arago,  Shakespeare,  Milton,  Homer,  Vir^ 
gil,  Goethe,  CErsted,  Dobereiner,  Descartes,  Faraday,  Lieb^ 
Cuvi«-,  Buffon— all  and  everybody  who  ever  tried  to  make 
hnman  beings  wise ! 
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A  CERTAIN  tuiii]titu.>d  controversy  arises  from  tiimc  to  Hum 
Ufnt  tfav   jirvfitabK-   itiaimFacturv  of  sugiir  from   Rngli»li> 
^On'ii  bcvt.  The  pri^lit-niKl-IiMS  qu<.-sti<iti  wuuld  nut  cotititilute 
a  matter  of  ])lciL>:aiit  rutuliiig.    Tlic  Miiiciiij^-liinv  ^^ntlc*itiau 
irlio  Iios  (ilantcd  ccrl^n  Lroiid  acres  with  HilcHan  bvct,  with 
till:  intent  of  ultimate  sugiu-- extraction  thcrofrum,  will,  in 
cuunc  of  due  time,  tot-up  tijs  uctt  pro6bi  or  lossos,  as  tlic  case 
zoa^  be,  thus  renioving  llic  topic  from  the  domains  of  contru- 
j  VKf^.    Anotlier  aai^ect  of  beetroot-sugar  nuinufacture  claJnu 
<Hir  prewnt  regards :    I  will  review  it  as  one  of  the  triumphs 
jfideDcc,  accomplislied  under  difficulties, 
^g  Draw  on  your  imaginati^  e  faculty:    picture  to  j-ourself 
the  desolation  tliat  would  overspread  the  gallunt  and  lireljr 
rV'nch  nation — men  and  women  alike,  hut  eajwcialiy  the 
Women — if  wholly  deprived  of  those  little  hits  of  sugar  which, 
■Uitler  KO  muiiy  protean  forms,  tliey  eat ;    aud,  not  content 
*ilK  eating,  drink.    Rob  Gallia  of  her  hu^ ar  and  her  bonboiu 
— «tnxriiJiis !    Ab  well  rob  Britannia  of  her  ptiiucp lidding;  and 
lieef.    The  attempt  was  once,  liowever,  madi-;  iind,  1  lilush  to 
ttcon],  by  ua  English.     War  is  eonf  essedl_j'  an  iiiiyentle  art ; 
bnl  never  did  Bellona  show  herself  in  more  uiij>entlc  ffiise 
tiiao  when  we  strove  to  deprive  onr  neighbours  of  tli«r  sit^^. 
^lecase  Htun<U  thu<i:  I^a  ffrasuU  arnu't  made  cajisized  skiltlus 
df  emjierors  aitd  kings  on  land ;  but  tlie  Hriti.^  flwt  made 
Istlu  and  match-splints  of  French  sliips  at  n^u.   After  I'rafal- 
gir,  the  French  merchant  service  found  itself  in  sorv  stiuiu ; 
French  colonial  trade  declined  almost  to  notliing ;  for  wliicli 


to  OWMBl 


rfiwMtiMW  docs  not  of 
is  the  piVfr*  ttodcnbud 

g  can  be 

!  rfctiicil  spedo  d 
bem  the  one.  IW  <fc<wiiiiiie  tbr  pren-nce 
■  m  b«nmt  ■»  oa  iBSeail  aiMer;  to  /i(  otri  tbc  tafft 
wai  to  ■■■■■— iSal  ^— Miliw  h,  if  not  a  <£C- 
c^dt,  a  TVTT  Jcfigate  n«ttcr-  Kri^  nBBBttJj  examinptl  mae 
of  the  dneri>ceti«>)*<«agu-  facteries  oTFrance  and  Bvlgiiiin, 
I  can  te&t^  Ait  the  iagBnatr  t£  the  appantiu  it<«cl,  tlie 
detkaey  of  the  opentions,  and  the  phihvophk-al  ap|)licatioii 
of  priodplci  to  ends,  are  bi^raail  wivu  the  pnliUc  imagine 
TUa  a  hanllr  a  proper  Sdd,  bowenr,  for  esUrgiug  on  nich 
topics. 

A  Pntsnan  chemist,  Margraff,  ww  the  first  to  dvinonetnt« 
the  existence  of  cnrstallisaMc  commcrdal  mgar  in  wliito  Ste- 
Stan  beet.  So  long  ago  as  1747  lie  read  a  memoir  WAirc  the 
Academy  of  Berlin,  making  tht<  tumoimcemcnt.  Althon^ 
Margraff  callcl  attention  to  the  importance  of  the  di«coven', 
no  practical  iipplication  vbs  given  to  it  for  more  than  forty 
rears.  Aclmn!,  aiKillier  Berlin  chemist,  took  up  the  thread 
of  experiment  at  tlie  p<Hiit  wlicrt-  Marftmff  Iiad  dropped  it. 
To  him  we  owe  tl>e  first  practicable,  though  still  very  im- 
pi-rfwrt,  means  of  extracting  sugar  from  beetroot  on  the 
commercial  scale. 

The  Prueuan  guYcniment  extended  to  Achard  a  patrotk* 
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age  that  liad  not  bocn  an-anltid  to  Mai-frraff.  In  1789  lie  grew 
beetroot  on  aii  vstttto  niimi'd  Caulsdorff,  near  Berlin ;  in  1796 
he  took  under  IiJs  caro  anotlicr  estate,  Kunom,  in  Silesia. 
The  produce  of  tlicso  two  <»tatc8  having  furnished  results 
which  were  satisfactory  at  the  time,  two  oiIrts  were  put 
under  beetroot  cidlivution,  from  which  time  the  mimufucture 
of  beetn>ot-siigar  took  n  firm  stund  in  Germany. 

la  1797  Achard  published  the  re8ult«  of  liin  labotirsi,  and 
two  j-cars  lattT  he  sent  a  letter  to  the  .-l/inn/w  ile  Chimit, 
containing  farther  jiarliculars.  In  this  teller  he  made  full 
communication  of  tlie  proccsseii  followed ;  he  enlarged  on  the 
general  advantages  of  the  scheme;  he  drew  a  favourable 
account  of  profit.  In  short,  the  purport  of  his  letter  was  so 
satisfactory  in  every  way,  tJiat  it  caused  a  great  sensation 
amongst  the  French.  Every  French  newsiiaper  of  importance 
gave  extracts  from  the  memoir.  Political  circumstances  at 
the  time  favoured  the  occasion.  Tlio  Institute  organised  a 
commission  of  inquiry  to  go  through  Achai-d'a  experiments, 
and  check  his  results. 

Tina  plan  of  proceeding  is  one  that  will  not  rocommend 
itself  to  practical  Britons.  In  this  countn,'  the  usage  is,  for 
operations  commercially  conducted  to  be  adduced  to  check 
the  laboratory  experience  of  chemists :  the  French  proceeded 
in  reverse  order,  and  with  an  unsatisfactory  residt.  Tlio 
French  chemists  forgot  altogether — or  at  least  ignored  the 
fiurt — that  Achard  had  been  for  many  years  a  ijeelr(>ot  manu- 
facturer on  the  large  scale.  He  came  before  them,  not  in 
bis  capacity  of  diemUt,  but  offahrlcant;  and  they  ha<l  yet 
to  Icnm  that  the  difficulties  oi  bt-etrtjot-sufpir  e\trnclJon  are 
the  more  considerable  as  the  quantities  o]}ei-ated  upon  are 
less.  Freiieh  chemists  came  to  the  conclusion  that  Achard 
must  have  made  some  mistake  in  his  calculations  of  expense; 
that  instead  of  the  cost  of  manufacture  being  sixty  francs  the 
kOograounc,  as  represented  in  his  memoir,  it  mnst  have 
amounted  to  at  lea-tt  eighty.     Two  beetroot  factories  wen^ 
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Iiuvix-ver,  etftnblulioil  ociu:  Paris :  tbcj'*  failwl,  for : 
tu  tuiikrHUjH]. 

FatiIkt  isisMys  wDuld  prolMibLy  faav«:  been  oMilu,  IumI  not 
the  natiotul  aLWntiuu  beui  diverted  tu  the  centeiBfdaLuMi  of  ■ 
iiTal  scheme  of  Migar  numoJucture  mgge«ted  hy  I'aiweutkr. 
It  wsa  believed  bjr  tiiU  chenoist  tluit  sugar  niight  be  more 
economically  cxti'ucti.sl  frucit  g>^[>e^  ttiui  fruiu  beut ;  whevew 
the  fact  is,  tiiat  grajies,  how  ever  avreet,  liold  uo  sugar — in  the 
Aeose  of  cuuiiiKrciid  cryM^i&uUe  loaf-niaking  sogar — at  alL 
Ciystulliiie  svfftT  Paiineiitier  did  not  succeed  in  getting  oat 
of  grumes,  tor  the  simjjle  reason  tliat  tliey  do  not  cODtaia  aaj. 
He  ettablished  factortes,  however,  in  tite  centra  and  south  <i 
France,  Iimt  tlie  (troduction  of  tymp,  owing  its  sneetjiess  to 
a  variety  ot*  sugar  diflereiil  from  came  sugar,  and  known  to 
chemists  as  fflucoiUf  or  gra|)e  sugar.  Tlie  very  same  kind  of 
s,yrap  results  from  the  boiling  of  starcliy  matt«r,  or  evou  aavr- 
do-'st,  with  oil  of  viti-iol  and  water.  Larg«  i^uautities  of  tliis 
syrup  arc  at  litis  time  niade  in  Germany  frotu  potato-staicL 
The  cliicf  use  of  it  when  made  is,  I  beliew,  to  fabricate  riie 
pemicions  stuff  sold  as  Ilambro'  sherry. 

The  French  public  at  lengtli  gi^w  tired  of  looking  for  the 
dystolUsed  .tugar  pronii-ied  them  by  Panucuticr ;  awl  when 
intelligence  came  tu  band  that  beetroot-sugar  tiicturuM  wure 
.springing  up  iu  various  parts  of  Uennany,  uicssit.iirs  tlie 
pliilixupiiers  began  to  put  to  themsulves  tho  (lueiOioii  whvther 
the  scientitic  ooramission  of  in<jairy  might  not  have  made 
some  trifling  mistake.  Iu  1810  itnotUcr  Frciwlmiun,  JkUiusiw 
Doyous,  rcsumod  the  tutjuiry.  Hu  coouauiiicated  a  memoir 
to  the  Academy  of  Scicuctu  ruoordiug  the  lesults  of  wnw 
newly-modo  eiqwrimouts.  He  uiaiiittuiied  tliai  not  only  coold 
the  manufacturo  be  economically  oonductwd,  but  tliat  tha 
tieetroot  wa£  the  most  natural  and  ndtaatagooos  Miotco  for 
the  yielding  of  sugar  identical  with  that  of  the  cone. 

Having  rewilvcd  that  the  attention  of  the  Fnuich  govon^ 
meut  slioold  be  <lniwu  to  the  matter,  he  presented  two  Unlvv* 
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of  bcetroot-cxtraicted  sugar  to  tlio  tbea  Emperor  Naiwloon, 
who  at  wucc-  took  th«  matter  iu  hand,  burn-ing  it  to  ilctiiun- 
strutioa  aa  he  hortwl  battalions  to  the  charge.  Ou  tbo  2bik 
of  March  I8U  came  forth  tt  decree  that  'SiJMO  Iiectares  of 
Iwul  should  be  put  lit  OiOce  under  beetroot  cultivation ;  a  con- 
adarablv  soiu  of  money  being  placed  at  the  disposal  of  tlio 
Minister  of  Agriculturv  for  that  purpose.  On  the  15th  dS 
Juitiary  181*2  luiothcr  decree  waa  issued,  cstabliidui)^  five 
•diooia  of  cbi.-miiiti')'  to  develop  the  best  means  of  extniction. 
In  the  luurvesl-tiiiie,  a»  we  may  call  it,  of  that  same  yutu-,  li>ur 
imperial  fiurtorict  wuro  completed,  ready  for  tliv  cxtrKtiou  of 
3,000,000  of  kilogramuK's  of  sugar. 

Priviiu.'  culcrprise  was  uot  slow  to  follow  iu  tlie  wake 
«f  imperial  example  All  over  Fruuco  an  indiscrimiuuting 
sa]i>;rabuudauce  of  beutrout-sugor  factories  spnuig  up, — indii^ 
cdnunxting  iu  the  particular  that  ueitbvr  littivss  of  soil  nor 
Ipecudty  of  cltinatv  wiu  beedt-d.  Thu  result  wiis  partinl 
bilare;  nererthekius,  a  brunch  of  industry  bud  bevn  wrigiu- 
ated  whidi  was  destined  ultimately  to  expand. 

Political  rircumntajices  were  uufuvoiuvbk*.  Our  historical 
icconi  had  brought  u^  down  to  the  yuor  1814,  to  the  sliattor- 
ing  of  im|K-rial  rule,  to  the  political  revutnou  of  Uormany. 
*  I  had  no  soouer  put  uiy  Gelds  under  beetnxit  cultivation,* 
wrote  Monsieur  Dombik-de^  '  us  one  of  thu  [nouuers  of  tlus 
new  enterjirbte,  Iban  our  unuy  eutored  Mv^cow;  and  soon 
after,  whvu  affairs  turned,  1  found  a  detachment  of  Cossacks 
quartered  iu  one  of  my  sugar^tiictories.'  The  twine  vicLssi- 
todee  were  sulfi!i\'d  by  another  pioneer  in  this  great  cause, 
Momueur  CrespcUUelise,  one  whose  name  is  iasepiuubly  a&- 
sociitted  with  thu  bnnicli  of  iudu-itry.  Up  tu  this  timo  the 
notion  that  some  essential  distinction  existed  between  sugar  of 
ihe  beet  and  sugar  of  the  cane  was  not  altogether  abandoned. 
The  fact  was,  tliat  ebeiui&try  bad  not  sufficiently  advanced 
to  separate  tJ»  Ust  trace  of  beetroot  impurity,  and  thus  bring 
the  libtinted  sugar  U]i  to  tite  couditiou  of  Brsl-rate  quality. 
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Notwillistatidiiig  tlie  manufacture  of  two  loaves  for  pro- 
sciitation  u>  tlm  Eiiipcrur,  tlio  ((iioli^  of  tliese  loaves  was  not 
Torj'  good.  The  hsuuI  nisult  whicli  niiuiufacturers  had  aimed 
at  hitherto  was  the  [ii-yiluctioii  of  raw  or  yellow  sugar.  Now 
it  happeii.i  tliat,  wliure.ts  raw  or  yellow  otigar  produced  from 
the  cane  !«  iu)l  disa^^reeable  to  the  palate — in  more  agreeable 
even  than  white  sugar  to  some  palates — ^jellow  beclroot-e\- 
tracted  sugar  is  dJsagreealile  to  the  taste,  not  to  say  offeusive. 
It  follows,  from  the  very  nature  of  the  case,  that  the  HUgar  (rf 
beetroot  must  he  absolutely  freed  from  all  colouring  matter 
before  it  can  com]>cte  on  etjiiai  terms  with  sugar  from  the 
cam-.  Now,  and  for  a  long  time  past,  tliat  complete  purifica- 
tion has  been  accomplislieJ :  which  accounts  for  the  fact  that 
a  traveller  may  go  tiimugh  the  whole  of  Belgium  and  France 
without  once  meeting  with  a  >ainple  of  yellow  sugar. 

It  was  about  1812  that  Monsieur  Benjamin  Delesaert  com- 
menced a  series  of  exporimenti^  having  for  iheir  object  the 
production  of  beet  sugar  in  a  state  of  absolute  purity,  in  liia 
fiictory  at  Piissy.  On  the  very  <Iay  that  succea  had  crowned 
his  effortii,  Cha|ital  the  cliemist  mndu  it  known  to  the  £inperor, 
who  without  delay  mailc  a  [lentonal  visit  to  the  Passy  rednert' 
to  Jis.iuro  Iiiiiiwlf  of  the  fact. 

Oh  the  day  following,  an  official  announcemeiit  appeared 
in  the  ^fnnilevr,  llie  pnrfKirt  of  which  was  to  state  tliat  u  great 
revohition  in  Frencli  conunercc  had  Ixwii  effected.  How  gr^-at 
the  revolution  was,  may  be  iiifcrri.'il  from  an  annonuciincnt 
in  tlie  MoniUur,  that  the  French  beet-sugar  produce  of  the 
season  1805-G  amounted  to  no  less  tlian  274,000,000  of  kilo- 
gramme^ a  quantity  more  than  enough  to  emanciitatv  France 
from  dependence  on  the  colonics  in  the  matter  of  sugar  pro- 
duce. 

It  will  be  sQ&n  from  the  purport  of  what  has  been  »tate<l, 
that  in  this  int«i'e«ting  muniifactun;  the  promises  of  soienti&c 
men  Inni;  been  fiilly  home  out.  France,  in  jmssessing  the 
beetroot,  luu  bccoiite  tli<i  rival  of  the  most  flouiisliing  sugar 
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coloiiW.  Some  idea  of  tlie  present  prosperity  of  Frencli  beet- 
root-sug»r  mttniifacture  may  be  actpiired  from  consiileratioTi 
of  tb«  fnct  that  between  1855  and  1807  the  production  in 
that  country  had  more  than  doubled. 

Ill  1856  France  uumbered  265  factories,  the  aggregate 
produce  of  which  was  92,000,000  kilogrammes.  In  186G-7 
there  were  440  factories,  turning  out  216,854,(577  kilogrammes. 
Ncitlicr  maH  the  cin^umstiuicc  be  forgottt-n  timt  the  quimtity 
lut  stated  was  coasidcrably  below  th«  aggi-egate  yield  of  the 
Bcason  preceding—a  season  cck-bratcd  not  only  for  thu  abund- 
ant gmwtb  of  the  iK-ct,  bnt,  what  is  quite  aiiotlier  mattk'r,  for 
its  Mcchaiiiie  richness.  Vie%ving  the  ratio  of  post  incn-ase 
by  the  ^ght  of  present  circnmsIaiici-»,  it  is  the  opinion  of  many 
French  commercial  statisticians  tliut  by  the  year  1877  the 
prodnction  of  beetroot  sugar  in  France  will  have  doablod  the 
■mount  recorded  for  1867. 

Prominence  has  abvadj'  been  given  to  the  feet  that,  in 
the  early  days  of  tliis  manufacture,  beetroot  was  grown  in 
many  parts  of  Franco  where  the  soil  and  climate  wore  un- 
adaptvd  to  its  cultivation.  The  error  ha^nng  been  discovered 
by  experience,  a  tendency  to  centralisation  was  soon  raaiit- 
fe«tc<l ;  so  that,  whilst  the  aggregate  yield  of  sugar  increased, 
the  number  of  sugar-yielding  French  departments  diminished. 
In  the  year  1836  the  manufacture  was  prosecuted  in  37  do- 
partments.  The  aggregate  number  of  factories  was  then  436, 
bat  the  aggn^te  sugar-yield  did  nut  excee^l  40,00(>,000 
kilograuunfls.  In  1865-6,  there  being  only  an  iitcrense  of 
five  factories,  tlio  sugar-yield  had  risen  to  274,000,000. 

In  tracing  the  progressive  development  of  a  manufacture 
60  chemically  interesting  as  that  of  beetroot  sugar,  a  chemist 
naturally  restricts  himself  as  much  as  jwssiblo  to  chemical 
points  of  view.  lie  regai'ds  witli  impatience,  almost  amount- 
ing to  disgust,  every  form  of  artificial  restriction,  whether 
excise^  customs,  diffbrt.-ntiRl  duties,  or  otherwiw',  which  CJuui- 
oelWs  of  the  Exchequer  or  their  foreign  equivalentd   have 
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been  iii<luc«i]  or  Iwve  fett  themselves  constrained  to  uniiuMy 
either  (ar  purposes  of  reveuue  or  to  maintaui  what  may  btt 
called  SB  aititicial  l>aliuici>  of  cominercial  pow«r  bctw-oun  co 
existing  vested  and  Hn  al  interests. 

This  is  a  mattar  that  will  have  to  be  deeply  considered 
)>)-  tentative  EugUsli  capitalists,  who,  jealoufi  of  thv  iimudsttoa 
of  Freiu.-li-  and  Bcljipan-uuule  beet  sugar,  are  tw>w  taking 
mvasure^  to  ustabUslt  tliat  branch  of  manufacture  hcK.  lu 
the  prcstHit  state  of  Eiigtish  public  feeling  thute  nuy  be  ea 
COQsiderubk-  grouud  for  9q)pnjbun«ioa  lest  a  liiiTcieutiul  charge 
favouring  colonial  produt-u  should  swainp  liiili.-<h  l>cvt  sugar; 
but  it  must  not  bv  (br^^uttvn,  that  the  distillation  of  spirit  from 
boet-refuse  is  an  importaot  item  of  profit  wherever  beetroot 
extraction  is  profitably  eurricd  ou. 

Our  Bscal  rx-Atrictions  in  n:Ep«ct  oF  alcoholic  ■M'*iHiitli9n 
are  beyond  anytliiii^  kiiuwn  on  tho  Cuntinout.  British  ca|»- 
talists  would,  thuii,  do  n'oll  to  look  upon  their  new  entccpiM 
front  a  point  of  vivw  not  too  oxclusivcly  saccharine-,  otherwise 
they  may  rovkon  without  their  host,  and  come  to  grief  iu  Uw 
reckoning. 

Besoming  the  sketch  of  beetroot-sugar  development  in 
France,  I  have  now  to  state  tliat  iu  I$S7  our  neighbours 
burdened  the  home  nuutufacture  with  what  tliey  calleil  the 
in  tfmjMt— it  a  what  we  should  call  au  excise  w  iuland- 
revenue  levy— of  15  francs  on  every  lOO  kilogrammes,  Omi^ 
ting  consideration  of  tlie  policy  which  dictated  tbi.<t  churgiy 
Z^aiding  it  wiely  as  an  index  of  prosperity  to  which  the 
h<»ne  manufacture  had  arrived,  the  circumstance  of  tJie  levy 
is  expressive,  showing  as  it  docs  bow  considerable  the  Itoine 
yield  must  have  been  to  stimulate  legislatiou  iu  favour  of 
the  ooloniee.  The  immediate  effect  of  tiii^  legislatiooi  was  to 
suppix3ss  HG  factories,  and  to  banisli  tlie  growth  of  beet  froia 
66  d«|)artmeiit0.  Tlie  manufacture  only  continued  to  exist 
ia  the  north  of  France,  wbt- re  the  climat*'  is  best  adapted  to 
the  growth  of  beet,  the  soil  a  favourable,  and  there  ia  «d 
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abun<!:iQce  of  labour  «»d  coal  at  a  clivap  nte.  To  tliis  r«Ki(>a 
it  was  hug  KatricUsi.  Tbv  rapid  *>»tublis}iint!nt  of  railroads 
aiid  c-Auals  which  followiii  lowt-nvl  tin-  cost  of  traaspurt,  and 
in  sumo  measure  alt^ired  tliU  statu  of  things,  Still,  however, 
tho  uorth  of  France  is,  and,  tlirough  lU  .^pcciidtii's  of  soil  and 
rUmatc,  must  remain,  tlie  priiicljiid  scut  uf  Fruucli  boet-soj^ar 
produce. 
^^k  W«  cotne  now  to  coRsi<ter  tbo  agricidtiind  stu^sttcs  of 
^TOBtroot  coltjvatioii  in  France.  In  1857  oidy  52,000  h«o- 
tatvs  were  devoted  to  Hus  cmy.  Tun  yttar»  Imlvr  thcrv  wcro 
no  fewer  than  1 10,  this  being  abuut  tliv  two-Uioumiidlh  part 
of  the  eutire  French  territory,  of  which  the  anbk)  land  may 
be  considered  as  amoujittng  to  2(^,000,000  1tectBi«ii. 

From  thb  statemeut  it  will  liu  »»:n  thut  twioo  or  tlu-ive 
the  breadth  of  land  ituw  uudur  beetroot  cum\'atiun  lui^jht 
be  dwutud  tu  that  crop  n-ithout  interfering  with  nati^tnal 
soitouauce  firam  afrricultund  pi-uduce.  Thin  is  oo  thu  sup- 
poatioa  tiuU  tlK  growth  of  U^vt  fur  auy  psuticular  region 
mnst  necessarily  displacv  a  pnportiuuiite  ainuuut  of  corn ;  a 
sof^xtsition  nut  boniu  out  by  cxp(.!riuimc.  lu  proof  of  tbU 
lak«  thv  fi>Uowing  eftumplv. 

In  IHH  the  numbcT  of  hcctorei  umler  wheat-culture  in 
tbo  arrondiswoiuut  of  Valcncivimui  was  14,804,  but  in  18ti7 
tbero  wurv  no  fower  tliau  li>,000:  iK-withdexa  t)i«  laud 
cra{^icd  witii  beot  fur  the  corresponding  years  was  ^Ul>3  hec- 
tu«s  against  %0S5.  The  cro)is  wliich  hat**  c«ded  to  be«t 
ia  the  district  of  VaWncitMuwv  ani  barley  aitd  ooba.  The 
Mieadow-land  taken  uudvr  culture  is  oonsitleraUe.  Wouda 
have  been  nsdaiuwil,  and  the  system  of  fidhnr  baa  in  the 
north  of  France  been  wholly  abandoned.  In  respect  to  whoat, 
it  haa  been  found  that  a  bi-et-crop  conduces  to  a  subsequent 
heavj'  wheat-crop,  of  which  the  agi'iculturul  records  of  Valea- 
OHUiea  agaiu  ^ive  proof  iu  the  following  returns,  lu  18t>l 
tbis  ammdisscmcnt  yielde^l  i'i  liectolitres  of  wheat  pei-  liec- 
tm,  which  was  considerably  above  the  rato  fur  other  parts 
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of  France;  but  in  18*JG  the  j-ield  was  27  hfictoUtn-*.  The 
iiiinibiT  of  sheep  and  oxen  haa  also  increased  fw  the  same 
niTuiiiliMcnicnt. 

Tliiw  would  it  scfin  that  tracts  which  yield  the  most  bvet 
yield  also  llio  most  wheat,  oxen,  and  slicep — arc  those,  in 
sliort,  which  cotitril}utc  most  larj^ely  to  public  fllioicntation. 
In  Hk-  armndisscmfiits  of  Lillc  and  Valenciennes  the  agri- 
ciiltiiro  of  beetroot  has  attauicd  a  high  state  of  perfection, 
yielding  sometimes  fi-om  70,000  to  80,000  kilogrammes  per 
hectare.  In  the  other  parts  of  Franco  the  pcld  is  by  no 
means  so  givat,  the  general  average  being  probably  from 
35,000  to  40,000  kilogrammes. 

The  Mici'haniio  contents  of  good  beet  may  be  taken  at 
from  5  to  G  per  cent,  and  S,000  kilogramme,^  of  »ugar  per 
hectare  may  be  set  ilown  as  a  fair  average.  Betrt-rtfusc,  or 
the  dry  mass  from  which  the  Juice  lias  been  extracted,  is  a 
material  of  great  %'aluQ  for  cattle-feeding.  300  kilogrammes 
of  refuse,  after  being  subjected  to  a  iireliniinarj-  fermenta- 
tion, may  be  considered  equivalent  in  nutritive  value  to  IW 
lulogrammes  of  dry  Imy. 

A  draught-ox  cun  be  kept  Jn  [lei-fect  condition  by  a  ration 
of  40  grammes  of  pulp  in  addition  to  2  or  3  kilogrammes  of 
liay;  and  on  the  calculation  that  bcct-refuso  amounts  to  one- 
tiftli  of  the  original  rout,  it  follows  tliat  ^lilli  an  aggregate 
mass  of  900,000,000  kilogrammes  a  herd  of  55,000  c-wn, 
or  a  fl(>ek  of  550,000  sheep,  yielding  600,000  kilogrammes 
of  flesli,  coidd  be  kept  in  condition  for  tlio  space  of  one  j-car. 
In  this  calculation  it  must  not  Iw  forgotten  that  tlic  lieni 
of  oxen  would  furni.ih  manure  enough  for  the  scr^-icc  of  about 
12,000  hectares  of  bind. 

Ileetroot  is  a  cr<^  eminently  conducive  to  the  fertility 
of  a  soil,  and  this  for  many  reasons.  In  the  first  place,  its 
cultivation  is  necessarily  accompanied  by  the  presence  of  a 
coRxiilerable  live-stock.  Next,  the  green  leaves  cut  away  on 
the  s[)ot  and  left  on  tlie  soil  are  of  themselves  a  valuable 
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tO{hdresriD£.  They  ux  ricli  in  poUisli  nnlt-s  and  tliolr  manure 
•vvlae  it  seen  In  the  vigorous  crops  of  wbcut  j^wn  on  lliosc 
lands.  Tlic  hcets  when  draM*ii  nrc  accompanied  with  5  or  6 
per  cent  of  earth;  wliicli  being  remowd  at  tin.' factor}',  together 
witli  small  roots,  mixed  wiUi  xcuin,  &c.,  mid  returned  lo  the 
land,  have  a  farthvr  fertiliwing  influenw.  Neillier  as  a  valu- 
able constituent  of  nuntirc  miist  spent  bone-black  be  for^ 
gotten.     Animal  charcoal,  as  it  b  generally  called,  but  more 

Kiperly  bone-black  (seeing  that  about  20  per  cent  of  the 
terial  is  mt  animal  charcoal),  is  an  important  aid  to  the 
beet-sugar  manufacture.  From  time  to  time  this  bouc-blnck 
is  revivified  and  brought  to  a  proper  condition  for  manufac- 
turing use;  but  tliis  cannot  be  done  indefinitely,  and  so  a 
considerable  quantity  of  this  material  finds  ita  way  into  the 
man  of  general  maQufacturing  refuse,  and  eventually  as 
manure  lo  the  land. 

Reference  has  already  been  m&Ao  to  the  importance  of 
alcohol  SLt  a  cuHateral  result  of  beetroot  manuf'aotnri',  and 
to  the  high  importance  of  giving  heed  to  this  part  of  tlie 
ease  previous  to  any  large  cspendittm?  of  captal  on  beetroot 
nUtivation  for  sugar-extraction  in  this  country.  The  source 
of  alcoliol  from  beet  in  tJio  sugar-fa ctorj-  is  twofold;  a  por- 
tion being  obtained  from  the  fermented  refuse,  while  another 
portion  results  from  the  fcnneutatioii  of  beet  molasses,  or 
treacle.  Some  idea  of  the  importance  of  alcohol  as  a  beet- 
root collateral  product  may  bo  gleaned  from  the  following 

nparalive  statement  of  total  French  alcoholic  produce  for 

tyear  18t>5-6; 


Aloobol  from  wines 
„         „     beetroot    . 
„         „    nnlMKR  , 
„        H    oUmt  souroos 


heololilroi, 

1.010,  IBS 

28»,022 

S0T,t09 

178,877 


1,TT9,474 

■  statement  of  economic  particulars  relative  to  bect-sngm" 
lufactnrc  would  be  incomplete  that  failed  to  include  the 
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idkatino  salts  tsulatod  nnd  mmA^  ttvultiAe  for  use  wlien  the 
femieiitcd  mota.^M«  IVom  which  lUoitKil  lias  tienn  distillvd  an 
bumc<l  and  lixiriated.  B«clront  niAlasaes  mnj  be  taken  n 
furiiishiiig  tilmut  onc-rmirUi  it^  avm  weight  flf  pure  alrahni, 
and  of  the  rcwilm^  Mime  10  or  12  jier  oviit  are  made  uji  of 
the  salts  ndTC-rtRd  tot  Evidentlj  tins  saline  nuiss  Itikt  been 
eKtmctcd  fmtn  tlm  ^^rounil,  and  <^n  Iw  retuninl  to  the  ground 
if  RCich  dispoMl  be  doenncd  most  economical. 

To  these  lennrkB  may  be  appended  some  notice  of  the 
cntf^mineiit  gircn  by  the  mnnufnctnrc.  TNi-clve  years  ago 
it  was  calculated  that  in  the  bfetuwt  fiictorios — not  fields— 
40,(HK)  men,  women,  and  chihiw)  fmnd  i>ccnpation.  This 
numbiT  lias  not  sine*  increased  proportionately  to  the  incre>aae 
of  nsult,  owing  to  the  more  perfect  adaptation  of  tnachineiT; 
The  conclusion  may,  howe\'eT,  he  accepted,  that  each  exirting 
fectory  gives  occujiation  to  a  niimber  of  workpeople — be- 
tveen  180  and  SKiO — of  which  three-fifths  arc  men,  one-fifU 
women,  and  the  n^maininf;;  fifth  children.  The  aggregate 
pay  of  this  staff  may  be  takt-n  at  24.000,000  francs.  A* 
records  beetroot  culture,  the  annual  wuf^o  expenditure  fiir 
the  wlmle  of  Franw;  may  be  set  down  as  from  10^000,000  to 
11,000,0<H)  francs. 

From  the  ontline  of  particnl.irs  ahcady  given,  it  will  bo 
seen  that  the  art  of  sngaiH^Ktrnction  from  beetroot  lias  at- 
tained a  high  ^rade  of  perfection ;  indeed,  I  know  of  no 
manufacture  in  which  tlw  n^fined  indications  of  science  have 
bi-en  in  practice  so  nearly  bronght  np  to  the  mark  of  labora- 
tory absolutism.  Still  sunjethiny  remains  to  be  accomplished : 
mostly  in  respect  to  obtaining  tiie  amount  of  oystalli sable 
Kiigar  that  ii  known  to  be  in  tlie  molosxcs,  but  wMch  cannot 
pnictic-illy  be  extracted.  It  is  to  be  remarked,  that  beet 
moloflses  is  so  oflensive,  that  it  cannot  be  an-d  us  food  or  con- 
diment like  cone  roola.t»cs.  I)i:tposed  of  some  other  way  it 
mn^  be,  otherwise  the  margin  of  necessary  profit  on  the 
j^ncral  manufoctare  fails. 
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f'ermentation  and  distillatioa  come  as  «  mtily  nsouroo, 
find  most  in  any  case  be  adojitMl ;  mill  dw  manafnctnrer 
never  willingly  rcsij^s  any  portion  of  crystallisabic  sngar  to 
akohotic  ft^rmontation.  One  chief  cause  that  opemtesagunst 
d»  extraction  of  ciystalline  snpar  from  molasses  is  tlie  pre- 
sence of  various  alkaline  salts;  and  some  ingenimu  exprri- 
ments  have  recently  been  made,  with  the  intent  of  determin- 
inp  whether  separation  cannot  he  effected  by  an  applicalinn 
of  the  laws  of  dialysis  as  recently  developed  by  our  own 
cowntrjinan.  >[r.  Graham.  To  this  ingenious  process  I  can 
;Iy  now  ailvort, 

An  im|mrtant  considoratian  ia  the  following:  the  largest 
twctroots  grow  in  niny  seasons,  and  contain  the  Uti»l  tmgar ; 
in  very  rainy  seasons,  almost  none.  Are  these  idands  ocl^ 
brnted  for  rain,  or  are  they  not?  Think  of  this,  meanetirs 
the  Afinciiig-hine  capitalii^ts,  and  don*!  foi^^  to  talk  over  the 
matter  "f  alcoholic  exciae  with  the  Right  Hmionrablc  the 
Chancellor  of  itie  Bridsh'Exeheqiier,  befoix?  enmmitting }'onr- 
■dres  too  deeply. 

Though  it  is  not  intended  to  go  fijlly  into  the  manufac- 
turing ilelails  of  bcetroot-«ugar  extraction,  yet  it  seems  desip- 
kUc  to  jm-^-iil  an  outline.  In  drawing  the  roots  care  is  taken 
not  to  WAniui  them,  as  doing  so  would  induce  rapid  docompo- 
sition.  They  next  have  to  be  freed  from  adherent  dirt,  which 
is  effected  by  placing  the  roots  in  ft  cagi-,  rotated  under  water. 
AhfT  thi*  operation  they  cin  be  stored  away  for  a  time  with- 
ont  damage^  Ihimph  it  is  nerertheless  ft  precept  in  this  manu- 
facture to  get  through  sucoessive  operations  with  the  practical 
mimmum  of  delay.  Mashing  is  the  next  operation,  and  is 
KOomplUhed  in  a  manner  so  similar  to  the  masJiing  of  apple* 
ftir  cjder-maldng,  that  farther  description  is  neodless. 

Being  mastictl,  the  pidp  must  be  pre<«ed,  and  pressed 

qthont  delay,  otherwise  femicntation  sets  in  and  the  sngar 

a  <lertrove<l.     I*rc»»urc  is  ^-ariotialy  applied,  hydrostatic  preti- 

mrc  being  most  important  and  most  general.    To  tliis  end 
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the  pulp  is  enclosed  in  bags^  and  the  latter  snlijected  to 
prossiuw ;  at  least  tliifl  is  the  process  comtnonljr  adopte<l.  In 
1807,  howeitr,  being  cominisaioncd  hy  a  city  firm  to  visit  a 
beet  root -sugar  factorj-  in  Cambrai,  wherein,  a«  liiiJ  been  re- 
pri-5'i!iile<i,  some  new  ntid  elaborate  appliances  of  prt-snurc 
Aiid  clieniii-'al  trciitineut  were  ado]>te<lf  I  was  gratiiiod  bc}'ond 
expectation.  I  saw  a  wholly  novel  mode  of  nppljnng  hydro- 
stittic  pre.tsmv,  to  <lescril>e  which  would  nt'cessitate  mechanical 
details  foreign  to  the  scope  and  intent  of  this  notice.  If  by 
chance,  however,  some  exceiilionally  practical  reader  should 
(Iwire  to  be  madi-  acquainted  with  mechanical  jiarticulars,  he 
may  <lo  so  by  reference  to  two  special  journalB,  in  each  of 
which  ut  tlie  time  I  wrote  an  article;  tliey  arc  the  Ea^neer 
and  tlie  Grocer. 

Wc  have  now  arrived  at  the  beetroot  juice  itself — colour* 
less  and  liquid  eiiougti  to  view,  but  offcnEivc  to  Kini'll,  and 
loaded  with  an  amount  of  nitrogeuous  and  other  foreign 
matters,  the  bulk  of  wliich  ronat  be  seen  to  be  appreciated. 
By  ouo  means  or  another  these  impurities  must  be  separated, 
the  greatt-r  part  of  tliem  at  leaai ;  otliervvi.'ie  no  evajioratjon 
would  crystallise  the  sugar  out.  Tliis  separation  in  now  in- 
variflbly  elTected  by  heating  witli  quick-lime,  which  ha*  tlie 
double  effect  of  neutralising  acidity,  and  so  far  decomposing 
the  nitrogenous  impui-illcs  tlial  a  large  bulk  of  them  separntea 
as  scum,  separable  by  skimming  and  lilthition.  As  ntgords 
the  mode  of  ftUration  adopted,  it  is  twofoltl — partly  tlirmigh 
cottou  hags  of  peculiar  make  and  textjire,  pai-lly  thi-ougli 
bone-black  whicli  haa  been  exhausted  aa  to  its  bleaching  or 
diemical  vffccb!,  but  which  can  still  act  mechanically  as  a 
very  efScient  filter  to  effect  separation  of  albuminous  fl'jcculi 
which  may  have  come  llirougli  the  weft  and  woof  of  a  cottflu 
bog.  l^ie  fact  may  here  be  indicated,  tliat  although  beetroot 
juice  is  neai'ly  colourless  when  first  extractwl,  the  process  of 
liealing  with  lime  imparts  colour,  which  dcciKiis  witli  eveiy 
S(ib»e^ucat  cvaponitii'«  stage. 
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The  <uc  «f  lime  as  s  defecator  in  the  way  described  is 
almost  a  necessity,  but  is  attended  witK  tin-  grave  diuul- 
vantage  of  a  certuin  nniumit  of  jiiigiir  being  dcitrojed  as  well 
as  imjiurity  »q)anited.  Tliis  being  so,  it  will  bi;  obvious  that 
every  inice  of  Hmc,  over  and  above  the  (luantity  that  has 
expended  its  clK-roiral  ^■i^^llencc  in  (.■fTectiiig  iilbiiimiiiiiis  sojia- 
rntion,  should  be  cither  sepnrated  or  ncutralijod.  In  the 
Cntnbroi  manufactory  I  saw  this  accom|)lis1ied  by  the  ray 
el^ant  and,  chemically  tipoakin^  unobjoclionabic  experi- 
ment of  forcing  oarbmiic-acid  gas  through  tlio  linie-char^^ 
solution.    Tlie  re-»iiilt  is  chalk,  a  perfectly  harmless  substance. 

The  evaporative  <le\'icc3  used  in  these  factories  are  v-arious. 
They  mostly  culminate  in  the  vacuum-pan  ;  but  evaporatiou 
in  iLt  earlier  stages,  up  to  the  density  best  adapted  to  promote 
the  bleaching  action  of  bone-black,  admits  of  much  variety. 
To  describe  tbcm  comprcliensively  would  need  a  treatise. 
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Is  after  times,  when  tire  characteristics  of  thiii  ceuHirv  shall 
have  bttfii  retWted  u]>oh  and  cbiwoiflwl,  the  myxlii-  tcnd- 
endu  of  it  will  assuredly  not  be  for^ttvii.  Not  that  pnme- 
IMM  to  mvitlieiam  »  any  novelty,  fweing  tliat  uihIw  on«  fonn 
or  another  it  luu  ever  existed;  but  the  curioaity  in  re^tard  to 
modem  uiyulcism  is,  tiiat  it  has  oo-existud  with  tlra  marcA 
of  sdentilic  discoveiy.  Modem  mystks  oven  »iTo^;iit«  tft 
tliemwh-eB  the  character  of  scieutiGc  mea,  claiming  tor  Aeir 
ruvcliitions  the  dignity  of  science. 

It  i*  iinjiortunt  fur  Uiis  pretence  to  be  conjiidcrod ;  tliat 
the  truth  ur  tuL<«hu(Hl  of  it  should  be  made  appii runt.  Science, 
in  its  lai^t  sense,  is,  after  all,  no  more  than  experience 
acquired  by  such  means  of  inrcstigatian  as  may  bo  deemed 
most  void  i>f  fallacy.  Mankind  arc  not  bom  into  the  world, 
like  beavers,  impressed  with  the  mere  instinct  of  raci^  cajwblc 
of  deriving  no  truth  firom  the  teachings  of  their  aaoeston. 
To  humanity  a  nobler  pririlngt-  is  gi\-en, 

W'v  begin  life,  a»  to  knowk-dgey  at  the  point  where  our 
ancestors  \v(t  off;  ailvttiicing  tlicnt-c  to  other  goals  for  the 
benefit  of  tltose  to  follow  as.  It  in  of  intpurtaiioe  that  the 
ti'uths  be  winnowed  from  the  fallacies  of  uutli  succussi^e  age; 
otlierwiie  seekers  after  truth  in  coming  times  will  not  knew 
where  to  begui  or  what  to  believe. 

The  leading  truths  of  science  may  be  remembered,  learued 
by  rote,  and  applied  to  common  purposes,  wilh<Kit  bcsjieakiti)^ 
on  tile  part  of  such  as  n-member  and  apply  them,  the  rcqiii- 
Bttions  necessary  to  constitute  a  scientific  fi-ante  of  mind.    Hie 
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koowledgc  tiiut  j^ravitution  U  a  tiuivorsal  forco,  koepin^  tliu 
pIliDeU  in  Utvir  sphvrus,  druwiiig  torrestrial  bodiw  tovriuxls 
the  centre  uf  wa  plaiK-t — tham  t/n  vitmeaUry  fuct«.  Not 
to  know  thcni  familmrly  would  imply  unusual  ignorance  to 
scientific  luKiwlcdge. 

ln\eitigati<iu  uf  tlie  lawii  of  uature^  to  which  thu«e  coo- 
<litioi]3  an:  iluc,  is  aikoth(.-r  tnaltvr  quite  Few  uru  thvy  n*hu 
woulii  coK  to  try,  tuid  not  all  of  tliosc  who  ti^'ing  couUI 
succeed :  yet  <if  thi»  K>rt  olonu  is  thu  mental  diKoipIiiio  which 
xises  to  the  <li};nity  uf  jK'iviicc 

It  has  hwn  iwll  ohnL-n-vd  by  Lic-bi^  that  the  qwilitr 
most  essential  lo  sciuiititic  inquiry  in  {lerfuct  horie»ty  of  mind 
and  judf^ieut.  The  imputation  of  dishonesty  t5  tw  abhortwnt 
to  one's  apprehension,  that  f«w  woulil  like  to  admit  the  posn- 
bility  of  it  OS  regards  themselves :  nevertlteless — understan<l> 
ing  the  tenu  aa  Liebig  uiidentood  it — each  and  every  one 
of  us  may  accept  tlie  imputation  withont  laying  any  morAl 
delinquency  to  hi.i  cIuuTKe ;  the  fact  buin;;,  that  no  absolutely 
honest  jud^^raeat  ever  yet  iuHueuced  any  hujnan  being,  or 
perhaps  ever  will. 

The  true  philosopher  knows  this  to  be  so,  and  strives  to 
oppose  the  influence.  It  ia  difficult,  if  not  iinpostible,  to 
enter  upon  any  branch  of  invosUgation  concm'iiin^  which  the 
invartigator  has  either  not  formed  sonie  preconceived  opinion, 
or  concerning  which  prenmtui'o  imd  imreliable  views  Itavo 
not  arisen  during  tlie  course  of  experiment. 

The  true  jiliiluMpher  \a  ao  consciouti  of  thin  tendency, 
tliat  he  ia  ever  <mi  the  watch  to  reveal  the  dishonesty  of  his 
own  judgment.  If  some  inquirer  more  fortunate  tliaii  lum- 
self  itlnuld  devi»e  tome  new  and  unexceptionable  form  of 
expennK'nt,  tbniugh  the  revelations  ctf  which  some  original 
hypothesis  is  made  iiivaltil,  tlion  by  ko  much  the  more  is  the 
true  phila«ii>hcr  gratified-  Whilst  the  pretender  to  science 
reeents  «?very  imputation  on  his  judgment,  every  criticism  on 
the  menu  of  o>idcno(^— whilat  he  Is  prone  to  regard  alt 
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landitblu  ht?$itation  as  a  sort  of  imputntion  od  pcnwnal  lionour 
• — thv  true  philosopher  ^jratufiillv  accepts  tlic  (lonbt.  He  trie* 
to  convict  his  ownjudgmeatofthat  sort  of  Jishonctty  towhkti 
the  grvat  cL<Mnist  adwrts. 

Sliodd  thcs»  rvinarks  meet  the  eye  of  any  bi^rinner  in 
th«  practice  of  sci(.-nli6c  iiiquir)-,  one  m  over-arrogant  io  hia 
or  Iter  coiiwit  ns  to  IwHcvc  in  the  [MMSCuion  of  tliai  uluoliite 
Jionesty  of  judj^ment  H-hicb  Licbig  dooms  iiii|Mis»blc,  tbc 
following  ani^cdote  mav  not  come  amiss.  It  h  a  mctUcnl 
anecdotu ;  and  being  such,  it  will  not  only  serve  to  illnstnte 
the  genera)  proposition,  that  a  cvrtain  amount  of  latent  dis- 
lionesty  can  lurk  in  wcU-rvgnlatod  mtiiiU,  but  to  introduce  a 
few  remarks  touching  that  somewhat  prm'olvnt  form  of  nuxlern 
mysiKifni—liomtropaiitt/.  All  educated  persons,  ajid  n  good 
many  of  the  uiiuducuteil,  ore  awan^  of  the  ([uality  of  Peruvian 
bark  by  virtue  of  wliich  it  cures  ague  or  intermittent  fever. 
Piirthennor^  it  is  pretty  generally  known,  that  th«  remedial 
ageiii-y  of  Femviaii  bark  is  attributable  to  the  nlkali  tjmna. 
The  latter  substance  is  now,  inJocd,  so  usually  emj>Ioy«l, 
that  tbc  aihuinistration  of  Peruvian  bark  in  bulk  is  rarely 
had  recourse  to. 

Mark,  now,  the  following  episode  In  the  history  of  veget- 
able chemistry.  It  so  happens,  tliat  if  tincture  of  gall-nuts 
be  [loured  into  decoction  of  IVnivian  bark,  a  peculiar  sedi- 
mc-iit  deposit* :  and  farther,  that  if  decoction  of  ouk  bark  be 
pcitu^  iiitu  u.  sobilloii  of  isingluss  or  gelatine, «  defxwit  occurs 
similar  to  the  fonner  in  all  external  cbaractcmtics.  Ilenoc, 
fi-om  the  leaching  of  this  evidence,  the  inferenco  was  prem^ 
torely  drawn,  that  Peruvian  bark  contained  the  matter  of 
i^inghiw  or  gi-latine ;  farther,  that  gelatine  might  be  the  con- 
stituent of  Peruvian  bark  to  wbich  the  anlifebrifuge  ogCD^ 
shoidd  bo  altribtitable. 

This  hypcitliesis,  if  borne  out,  could  not  fail  to  lun-e  a 

very  great  ineilicjd  Jmportjmce.     Pi-ruviau  bsirk  is  cosily; 

Ahi  supply  9{  it  irregular  and  UDcertaiu.    Gclatiuc  it  a  ham 
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product,  of  wliicli  cvacy  nation  possesses  onormous  stores. 
Why  sbould  wo  explore,  under  difficulties,  the  Jense  forests 
of  Peruvian  cordillcnw  for  nn  aiitifebrifiige,  so  long  as  old 
bones  at  home  might  Ic  inaile  to  furiiiBh  ua  with  unlimited 
qaantiticst  Why  indt-cd,  if  farther  testimony  should  prove 
cbemiea]  science  not  to  Iiavu  been  false  in  its  teachuigs? 

The  <|ue-'(tioii  rcoiainod  to  be  ditlermincd  whether  gelatine 
as  isinglHw,  or  under  any  other  form,  tcould  cure  intermittent 
fercr.  The  experiment  was  tried  of  courie.  For  a  consider- 
able period,  Furisian  doctors  waxed  eloijuont  about  the  cures 
dfcctod  on  nj^uc  patients  who  bad  been  do^^ed  n-ith  giOutinc. 
Alas  fur  the  tUnoufntent,  IVlIctier  and  Cuvcntou,  in  the 
yew  1820,  pro\-ed  by  more  delicate  ex[>erimcnts  thai  not  an 
atom  of  gelatine  existed  in  Peruvian  biirk;  proved,  moreover, 
that  the  $ubtft:incc  formerly  mistaken  for  gelatine  was  neither 
more  nor  teas  than  tjuina. 

Of  course  it  foUowL'd  that  all  the  philosophers  who  had 
helpc<d  to  promulgate  the  auuotnicemenl  that  gelatine  existed 
in  Pcrumn  bark,  and  to  demonstrate  that  gelatine  would 
cure  ague,  had  to  revoke.  They  bad  cimimiltcd  an  error; 
misled  by  that  self-dishouesty  adverted  to  by  Litbig. 

Of  all  sciontilie  exiwricnce,  pcrhtti«  none  is  nioiv  diffii-ult 
to  sift  from  error  than  mctliad  esperieuce.  Many  cireum- 
■taoces  conduce  to  this  ditliculty.  First,  the  mibject  of 
experiment — the  human  machine — is  subject  to  endless  vari- 
ations. Constitutions  are  no  more  nlike  than  complexions  or 
mental  characteristics.  The  iiliysician  is  never  sure  tliat  he 
operate  consecutively  on  two  conititutions  in  evei^-  re«]>ect 
identkni.  Second,  the  physician  is  pbicocl  at  the  double 
^aadvantage  of  not  merely  having  to  guard  against  the  dis- 
lionatty  natural  to  his  own  judgment,  but  tlie  farther  dishou- 
ttty  natural  to  his  patient's. 

Disbonestj-  is  an  luigmcefiil  word;  but  after  tlie  limit- 
ations impos»I,  nobody  need  contemplate  it  with  any  gr^t 
antiputliy.    Such  of  us  as  have  been  blessed  by  the  chasten- 
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iuf;  hand  orilliie<(  (aiul  nil  who  have  not  lack  imich  of  tlie 
toachmg  inoa(  iiro]»er  to  make  tia  know  onrsch-cs,  our  friends, 
Mid  the  frailty  of  th«  temiro  on  which  we  hold  our  strength) 
need  only  refied,  to  bo  convinced,  that  it  is  almost  impassible 
for  a  patient  to  proclaim  liis  case  impartially  to  a  plij-Hician. 
Hope  and  despondency — ri^-al  inflneiices — dispute  for  tiie 
maslv^ry.  Tlie  patient  cithtr  proclaima  himself  better  tlian 
the  fact,  or  worse ;  ever  mystifyin;*  Ins  ailments.  The  balance 
of  juiljTmitit  i»  !iHb\'crt(;it ;  chimcra-t  abound.  Liking  and 
dislikinfff,  without  reason,  proclaim  intellectual  ivcaknesa.  bi 
pi-o]>ortiiin  ns  reason  wanes,  senMia  are  ilistorled,  and  senti- 
mctitH  :iro  exalleil.  Li<fht  is  unbearable ;  somid  so  a^nising 
that  tlii'-  veriest  breatliitijrs  cause  aiijruish.  Odours  not  pci^ 
cvptibti*  in  health  now  bvc^ome  intolerable.  Meanwhile  Death 
Blc(«  trippinply  by;  marking  with  the /aruu  Hippomitica  the 
gi-owtha  he  is  aoon  to  foil :  as  the  woodman  marks  his  trees. 

And  after  that  a  change  1  The  senses,  so  acnte  awhile 
^o,  fail  one  by  one ;  taste  and  smell  the  first.  To  on?  upon 
vhme  feAtUR«  r>c«tli  has  icaprosscd  hi.t  sij^et-ttoal,  as  revealed 
by  the  Hippocmtic  face,  tilings  mostly  taste  alilK^  and  odoon 
arowdl-nigh  odoarloss.  As  sounds  of  music  nn  the  strand 
fiill  weaker  and  weaker  ojmn  the  sliip's  crew  departing,  » 
wwikcr  and  inoro  yvnk  fall  mortal  voices  upon  the  death- 
Mricken  var.  Toncli,  tlie  oiitv  sense  not  ministered  to  exelu- 
•ively  by  some  special  organ,  fails  gradually  onwards  from 
Ae  exlrmnities  to  the  chest ;  an  iry  coldnvsj,  unknown  to  the 
dying,  marking  its  departure.  Thwi  comes  that  craving  for 
more  light,  so  aur*'  a  sign  of  spoi-dy  di^olntion.  Ncii:  the 
gurgling  and  choking  spasm — and  tlu-n  the  mysti-rj-. 

It  would  bo  hard  indeed  that  n  jwtient  ithould  drivp  from 
his  sick  conch  the  antagonist  influences,  h<hpc  and  despair, 
both  of  them  finding  to  make  his  natural  dishonesty  of  judg- 
ment still  more  dishonest.  Small  mflr\el  lliat  patients  have 
comniitt&l  BO  many  errors,  not.  being  aware  of  them :  for 
example,  Die  following.     No  man  of  very  highi.'st  special  ac- 
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quimiient  in  any  of  the  sdences  appertaining  to  physic  ever 
J'et  bwamo  u  successfnl  physician.  The  reason  it  boots  not 
here  tfl  inquire ;  the  fart  is  ooncodotl.  No  wonder,  tlien,  thiit 
Sr  Humphrey  Davy  is  said  to  liave  had  so  little  confidence 
in  the  safety  of  a  snpposed  remedy  sent  by  him,  when  a  boy, 
U>  ;t  patient,  that  bo  sent  a  messenger  in  bot  hiwite  after  tbe 
physic,  requesting  tbat  it  might  he  tried  on  a  dog.  To  mstkv 
ft  SQcccssfiil  physician  oat  of  a  boy  wbo  had  fo  little  confi- 
dence in  the  saftty  of  a  remedy  as  this  aiii;cdotc  impKcs, 
would  be  most  im])robnblc.  Nc^-ortbclew  Davy,  at  n  siibse- 
qni-nt  epoch  of  hi?  life,  i\To«ght  an  extranrrliiisir^'  cure;  one 
1-auntod  bj-  him  thereafter.  Had  lie  been  of  roya!  blood, 
more  could  not  bavc  been  accomplished.  He  actually  cured 
by  the  touch  I 

Tlic  circumstances  were  as  follows:  Dr.  Bt^diiocs  had 
opened  an  establishment  at  Bristol  for  curing  disease^*  by 
inhalation  of  various  gases,  Da\y,  then  a  vcrj'  young  man, 
was  his  assif^ant,  and  ono  not  putting  faith  in  the  resources 
of  physic  ovlt  much.  Prior  to  the  administration  of  nitrous 
oxide,  or  laugliing  gas,  to  a  ccrtiun  individual  aflcetod  «ith 
pnlmonary  diwasc,  Dayj-  had  to  note  the  teiuperatiuv  of  his 
patient's  tongue ;  this  of  course  involving  the  nei'd  of  tonclb- 
ing  that  or^ii  with  the  bulb  nf  a  thermometer.  The  patient, 
not  learned  in  these  matters,  confounded  the  preliminary  with 
tlie  essential.  No  sooner  did  he  fee!  the  thermometer  bnlb 
in  contart  with  his  tongue,  than  lie  proclaimed  himself  better. 
DsAy,  appreciating  the  full  force  of  tlio  joke,  day  aficr  day 
repeated  the  ^>roc«ss,  until,  strange  to  tell,  a  perfect  cure  was 
UTought.  Of  this  result  Dr.  Beddoes  was  proud.  He  puh- 
Ushetl  the  case,  amongst  otlicw,  to  demonstrate  the  remedial 
powers  of  gas-inbalatiou. 

Notbing  can  well  be  more  pregnant  with  fiiTlacy  than  an 
opinion  concerning  the  remedial  powers  of  any  agent,  or  any 
iyi4etn,  arrived  at  by  the  patient  himself.  The  conditions 
neccssaiy  to  the  collation  of  evidence  arc  not  present ;  hcnco 
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cannot  be  funhconung.  Kenertlielesa,  parti}-  on  the  faith  of 
evidence  of  this  eort,  and  partly  on  the  faitli  of  anterior  con- 
viction in  the  niin<Is  of  others,  people  iu  all  ages  and  in  all 
countries  have  adopted  the  wildest  medical  mj-stictsnis:,  tUg- 
iti^-ing  these  with  tho  names  (if  'sjrstens'  and  'sciences,' 
des^ations  to  which  they  can  lay  no  claim. 

Next  to  tile  f^-ar  of  being  deceived  by  tlte  latent  dishoaeB^ 
of  judgment — fixmi  nliich  not  c\'«n  the  strongest,  the  best- 
rcgolatod,  ami  most  highly-coltnrcd  minds  arc  exempt — then 
is  no  source  of  error  more  necessaiy  to  be  guanletl  against 
than  tlie  pamiysing  influence  of  great  names.  It  bos  beta 
stated  ill  n-niiect  to  authors,  that  »o  mxiii  as  *  writer  has  mad* 
for  hinisdf  a  o«m^  it  nutters  little  what  lie  may  write ;  the 
public  will  feign  merit,  ei,'en  if  tliere  be  none.  Alost  api^lir 
ihcgms  are  exaggerations.  The  above  is  cotifcsK-dly  vx^- 
geratod ;  bat  it  fairiy  represents  a  liuman  tendency-.  It  hu 
ever  pnnailed,  and  the  prevalence  d"  it  is  nowhere  more  le- 
maikable  or  more  embarrasgug  than  in  tlte  pallis  of  sdcncc^ 

History  teems  with  the  records  of  truths  jxwtponed,  and 
errors  disscmiuaicil,  because  of  tliis  tendency  of  the  human 
mind  to  raise  up  idok  to  be  worshipped,  The  Aristotelean 
philosophy  mnintjiinoci  an  undi^qmtcd  sway  over  tlie  mindd  of 
men  for  more  than  1800  years;  and  in  mediditc  the  writings 
of  Ilippocrates  and  tialen,  up  to  the  time  of  the  madman 
Fanieelsns,  viiercised  an  authority  only  second  to  tliat  of 
Holy  Writ.  Tlie  w<)rl<l  defends  it^  idols  as  a  >Sotith-8ea 
islander  ddwuU  his  wooden  deities — to  the  ntmatL  Tlie 
lirahniin  wlio  dashed  to  pieces  the  microscope  that  sliowed 
him  the  myriads  of  animals  he  consumed  in  his  vegetable 
food,  could  not  be  more  irate  than  one  who,  liaving  set  up 
an  idol  of  belief]  nitni^sses  its  sudden  <!ethroneiDent  by  evi- 
dence adduced.  I>est  so  great  a  calamity  should  bcfull  one 
of  its  idols,  society  will  resolutely  give  evidence  tlie  cat-direct| 
OS  thougli  truth  were  an  evil.  To  illustrate  this  position  by 
the  moch-wom  hist(Hj'  of  Galileo  would  be  trite,    iialher  let 
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09  oomo  iivnicr  home,  and  treat  of  nutters  that  have  a  present 
import. 

Xeariy  one  tboasand  coal-minei'a  are  lost  to  tlie  country 
year  bjrycsir;  killed  by  explosions  of  fire-damp.  But  Davy 
in^•^'Ilt«l  a  safety-lamp :  the  iiislrunient  won  him  much  of 
)iis  fame.  Mining  statistics  reconi  the  fact  that  tire-damp 
oxpkwions  have  been  far  more  fatal  since  the  use  of  Davy's 
lamp  than  previously.  This  is  a  signititrant  revelation.  That 
it  Las  not  been  practically  recognised  seems  referable  to  the 
paralysinfi  influence  of  Daiy's  great  name.  As  is  common, 
tlic  public  attribute  to  the  Davy  lamp  a  greater  power  of 
safety  than  Da\-y  lumself  attributed.  It  is  commonly  as- 
sumed tb.^t  a  Da\T  Irnnj),  in  good  order  aud  untampcred  »4th, 
cannot  explode  suL-h  gaseous  mixtures  as  occur  hi  coal-mines- 
Davy  himself  knew  better.  He  know  of  at  least  one  con' 
dition  under  which  the  safoty-lamp,  on  hia  construction,  was 
no  longer  safe;  namely,  tlie  condition  of  currents.  Nay,  lie 
positively,  in  his  book  on  tliuiie,  enjoins  the  miner,  armed 
with  his  lamp,  and  coming  near  one  of  those  emanations  of 
iaflammablo  gas  termed  'blower?,'  to  ward-off  the  current  by 
iheltering  the  lamj)  under  a  hat.  Tiic  truth  of  the  caw  is, 
tint,  even  uudor  the  bc^  of  circumstanccit,  Davy*s  lamp  is 
only  safe  when  in  a  perfectly  trani^ull  utmiwphcrc.  Oivcn 
a  cmrent  of  sufficient  velocity,  it  may  be  caused  to  explode 
8t  oace.  Explosion  may  also  be  dctvrminod  by  the  dcpostion 
ef  coal-dust  on  the  wire-gauze  jai.-kct ;  and  under  various 
other  contingencies,  too  numerous  here  for  indication. 

It  is  a  ehanictcristic  of  the  true  scientific  mind,  never 
to  yield  allegiance  tlius  blindly  to  the  authority  of  a  name. 
Here,  again,  care  is  rcguircd,  lest  needless  objections  be 
raised,  merely  to  demonstrate  the  possibility  of  raising  them. 
Experiment  Is  always  better  than  testimony :  but  in  thl^ 
again,  honesty  of  judgment  is  needed,  to  satisfy — each  ques- 
tioner for  himself — the  (juci^' :  '  To  what  extent  am  I  quah'- 
fieil  as  an  cxperimcnterr 
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SdcBtiSc  tCTtmooy.  iT  wdtiIit  tlte  mine,  is  crcr  bued  tm 
ex]KTiiDent;  ^  cooditioo,  inniutiaas^  and  tOBcman  stqa 
(tf  wlnck  mn  61IK-  wt  Ibrth-  AB  sdeace  is  baaed  npnn  the 
bdsef — justified  In:  ecpencDce  —  tlat  Nxtnre's  Uws  *r 
iusntaltle.  If  two  sml  nni  diaald  be  ra])abfe  nf  makji^ 
fcar  ttcdnv  snd  fiw  to-inoTTwir:  tf  sidplmretted  hydnigm 
■faoald  be  jBOved  ofble  of  bhrfaning  lead  (imIkv  and 
iriiilwiluB  It  tn-nwmr:  if — oot  to  mnhiplT  iDastmtioiis  — 
Katnre  were  fbond  ti>  be  mnfaLble  in  ber  operatioti»,  tbcn 
WDold  be  so  «sid  to  science ;  tliere  nmlil  be  no  nncrriiig  sad 
innuiaUe  tmtb. 

It  folknn,  boat  a  conadenBon  of  tbb  iminnUbiKty  of 
Nature's  Iswa,  that,  tbe  steps  of  «  scientific  investi^tion 
bm^  recorded,  H  is  competent  tar  other  pxpcrimcnlicn  to 
nttace  them,  and  chcci  iheir  issues.  If  the  prrdw  con- 
iBtinn  he  not  j^ircn  —  if  the  steps  be  not  recorded — then, 
dejiend  upon  it,  some  pivten<ler  to  scjence  b  in  tlie  field,  «ni! 
not  the  tme  philosopher.  Br  this  test  ehall  this  fenn  of 
fisbonestr  be  known. 

Applir-iiifr  the  test  to  Honnxopatbr,  what  does  H  rereal  1 
Firstly,  rtudying  the  records  of  this  £uth,  we  learn  that 
HiUiiieniann,  tbe  oripnator,  elected  to  take  his  statiil,  not 
as  a  prophet  professing;  a  new  rcJigion,  hut  as  a  philosojJier 
wboM  teachings  sbonld  be  based  upon  tbe  result  of  indaetivt 
experiment.  He  professed  to  bane  based  tbe  'system,'  » 
called,  of  bonntopatliv  npon  fsets  elicited  during  tbe  course 
of  iDiij^-coutitioed  experiments :  and  lie  seemin^^r  vms  mtst 
preeiw  in  recording  all  the  ^rmptoms  educed  by  the  admini»- 
tratinn  of  diflerent  agcntt. 

But  mark  tbiw  —  Hnhnemann  mrely  afibrds  infomialJhHd 
concerning  tli«  dose  he  tulministcred.    Ilis  readers  nre  wPI 
in  tlie  most  complete  ignonuiee  on  that  pcAnt  i  wberffore  tbe 
conditions  are  not  pnt  in  ei-idencc  lor  enabling  siibeoqoGiit 
«xperimenteT«  to  test  the  accnracj-  of  his  conelnsions. 

In  sober  truth,  none  uf  ihu  cBucts  chronnded  by  Hohne- 
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matin  evw  have  Ikhti  eHnced  hy  Mib»o<|iw>nt  ejqH'rimentcrs ; 
tut  then  the  ivjoiiuier  lies:  *Yoa  may  not  ha\"e  «<lmmiswred 
the  physic  in  proper  doses;  C-onsidemtion  of  this  fact  U 
qiiit«  enough  to  &]io%t-  that  homoeopatlir  faik  in  tiw  first 
requisition  necessary  to  constitute  a  scien<*.  It  imposes  diffi- 
culties ;  wljeivas,  in  its  «ffect#d  character  of  a  science,  it 
shoalil  ha^-c  removed  them.  Homa>opathy  tias  acquirett  mach 
ef  its  h<Jd  upon  the  minds  of  certain  people  in  oonsoqiK-ncp 
of  the  nnreasoned  ri<iicitle  tliat  has  been  directed  against  it. 
Laughter  is  llie  nsnal  resource  when  pun?  nnreasoa  is  psinidcd. 
Thoughtful  people,  eompelent  to  analvire  the  poetulatot  on 
which  hom<pofalhy  is  based,  and  the  recoi-ded  cxpcrim«nts  to 
which  its  supporters  point,  can  see  in  it  naught  hut  unreason. 
Still,  ridicule  without  m-giiment  is  a  sort  of  |wrsociition ;  und 
persecation  never  yet  was  attended  with  any  other  rosult 
than  promul^ttn;;  w)iat  it  lind  been  intended  to  suppress. 
The  persecution  of  ri<licn(c  ha»  certainly  done  much  to  foster 
the  beliefin  liomnjopathy;  and — intends  iif  truth  regnrded 
— ^t  is  ])crhaps  unfortnnatt!  that  the  rcroi-ded  (-xpt-riments  flf 
Hahnemann,  if  quoted  liti-rally,  are  so  exeeeilingly  ridiculous, 
that  even  the  mo^t  literal  traiwrript  of  them  U  prone  to  tviM 
the  suspicion  oi"  Iravcaty  or  exapgeiiition. 

Xot  heeding  t)i«  distinction  between  subsequence  and 
consequonct.-,  Hnhnemnnn  recorda  cierj'  manifestation  sub- 
sequent to  ibe  ftdminiKtrntion  of  a  medicament  as  a  symptom. 
He  is  led  to  tcjctify  (hikI  the  testimony  C"uld  not  wcli  Ik'  more 
jirovorativc  of  hiughtcr),  without  ar^iniont,  that  charcoal  in- 
gextMl  prodnoea  liiss  of  cuticle  aj'tfr  riding.  Tliat  raj-eiino 
pepper  causes  itching  at  the  roots  of  die  hnir  ajier  scratehing. 
Why  in  tht^-  cam'-*  the  riding  and  the  scrntching  are  to  be 
hdd  as  not*  ad  lyw  Hahnemann  ha.t  not  thought  well  to  ex- 
plain ;  and  the  nili.--'<  of  urdinarv  r.itioci nation  fail  to  inform  ns. 

This  insnfRckiiry  in  setting  forth  the  conditions  of  esc- 
pcrimont  if  am[ilc  enongh  to  deprive  homoeopathy  of  the 
character  of  wience  to  which  it  Kjures.     It  is  a  shortcoming 
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not  to  be  palliated,  mucli  less  explained  away.  Tlius,  based 
aa  it  is  upon  dishonesty,  tlie  pliiloaoplier,  the  lidicvcr  in  the 
immutability  of  Nature's  laws,  the  experimenter,  i*  foith- 
witli  prepared  to  find,  that  the  more  lie  examines  iuto  the 
propositions  of  this  so-called  system,  tlie  more  untenable  will 
the  so-called  sj-stem  be.  Its  propositions  arc  found  not  only 
unsupported  by  cxi>erimoiit,  but  adverse  to  cxpt'rimoiit.  Test- 
ing the  pretensions  of  this  form  of  medical  belief  inductively, 
the  experimenter  soon  arrives  at  the  issue,  lliat  if  homoeopalhy 
be  true,  the  whole  of  chemical  science  must  be  false.  At 
this  ])oinl,  if  the  judgment  be  houest  to  its  keeper,  the  be- 
lieTOr,  in  spite  of  himself,  wJU  be  driven  to  confess  that  he 
accqits  bomo-opatby  as  a  religion — a  faith — not  as  a  demon- 
strativQ  science. 

It  is  because  beliefs  are  not  thus  roughly  followed  up  to 
their  Un\iel^,  that  the  revulatious,  re;d  or  iissumed,  of  lable- 
turuing  and  xpirit-rapj^ing  hold  ii  jiosition  so  unsatisfactory  as 
to  evidence.  Is  it  prctvnduil  that  thcso  phiinoinena  are  onlj' 
some  new  rcvclati<m  of  tJie  Laws  of  Nature,  or  tliat  they  are 
wholly  supernatural —lawless  t  Is  it  pretended  that  they  are 
a  science,  or  that  they  are  a  mj-ftticisra  1  A  compound  of 
both  thev  cannot  be :  the  choice  has  to  be  made. 

If  a  science,  they  must  have  their  immutable  laws;  thwe 
must  be  no  caprice  as  to  their  manifcstatJons.  Let  us  l»a« 
no  shrinking  from  inquiry.  Men  of  science^  on  their  part, 
have  assuredly  good  right  to  pivss  for  this  candid  election- 
It  is  their  privilege  to  foster,  knowingly,  no  delusion.  Tbcy 
profess  to  ojicn  the  book  of  Nature,  and  reveal  her  tnttfaL 
Theydcsiro  to  be  assiu'cd  that,  under  shelter  of  the  cDnfiileoA 
begotten  by  a  name,  quacks  and  cheats  do  not  assume  tl* 
attributos  of  scientific  men — do  not  promulgate  deception 
under  the  name  of  science. 

Perhaps  it  is  an  unconscious  tribute  to  the  scientific  cha- 
racter of  our  age,  that  tlie  designations  *  scientific  man'  aiK^ 
'adence'  are  so  lightly  assumed  on  behalf  of  jMiOplc  who  lit^ 
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no  claim  to  them.  Suqmdinglj-  little  nfcd  bo  done  to  acquiro 
this  title,  under  certain  conditions  of  fmour  and  position. 
Tlie  boldest  iise,  or  niiiiu&e  (no  matter  wliicli),  of  .Tifiitific 
terms  often  suffices.  That  lulmirablo  work  of  Rction,  the 
Last  of  Ute  Barons,  contains — as  few  who  read  this  noed  be 
reminded — some  allusion  to  a  primitlx'o  steam-engine.  Tlie 
illustrious  author,  in  delineating  the  character  of  Adam 
Warner,  endeavours  to  aceomplisli  the  difficult  task — (one, 
by  the  way,  iu  which  no  author  has  yet  thoroughly  succeeded) 
— of  illustrating  the  mental  ahstractetbiess  of  one  deeply 
mei}^  ill  the  boundless  ocean  of  physical  discovery. 

With  true  artist's  pureeption,  Bulwer  felt  the  need  of 
dealing  less  vaguely  witli  this  case  than  is  the  common  liahtt, 
the  common  need  of  authors.  Ho  desires  to  create,  as  best 
be  may,  a  primitive  steam-engme.  He  knows  that  the  func- 
tion of  latent  heat  in  gome  maif  lias  reference  to  steam ;  so 
incor[>ora(es  the  words  lalent  heat  witli  the  weft  and  woof  of 
Adam  Warner's  di^oui'se. 

Pausing  now  to  analyse  the  effect  which  this  delinea- 
tion conveys,  tlie  result  will  he  curious  and  instructive.  To 
the  uninformed  in  the  matter  of  steam-engines  and  physical 
science,  the  cleverness  of  intent  will  alone  he  apparent :  tlie 
whole  will  paw  as  a  good  scene  of  wonl-painting.  To  the 
atttdent  of  physical  science,  the  entire  misapprehension  of  the 
vory  nature  and  meanuig  of  latent  heat  api^ars  as  a  blot  on 
tlte  fiction.  To  his  apprehension,  the  harmony  of  coiutru^ 
tivencss  is  violated. 

His  shock  is  comparable  to  what  would  be  generally  felt, 
had  the  author,  in  some  delineation  of  scenery,  represented 
oak  trees  a,*  producing  apples,  or  cucumber  plants  blooming 
with  roses;  or  had  he  depicted  the  Horatian  monster — 

■  BumaDO  cnpili  cen  Icem  plotor  equlDani 
JuQgcrv  li  velit,  et  v&riu  tniluocre  [iliiiuM, 
Undlquc  eollatii  tncmbrU  ut  tnipiter  atnun 
IHiliUtt  [q  pisoam  mulicr  tormoia  nipeni«, 
Bp«etatiun  admi»il  ritum  ttawlU  smlci  V 
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Tli«  following  qui^stion  auty  Lv  propuuiKlod :  Uiu  Soiunca 
not  h«r  owa  mjsUMicst  Are  Uiurc  not,  tn  orcry  LraiK-li  of 
scieiKc,  him<In:ds  of  nswiatioius  diu  explaoatioti  of  wlik-li  Itiu 
not  yet  bwMi  voiiclisafwl  I  Assurwily;  Sden«  tvvDis  with 
mj-steries,  but  is  devoid  of  mystldHmx.  None  knuw  «o  >rdl 
as  men  of  sciunco  liow  sl^rar  the  msrch  of  inductioii ;  how 
limited  the-  grasf  of  human  rvason.  But  tjic  m^-gteries  of 
scumicv  arc  of  this  sort :  often  beyond  reosoo,  but  nevtr 
itppoied  to  irttuuu,  Tliuy  arv,  oaoircaver,  lixed,  unm-ririgf  uul 
invariable-,  lii  tliuu-  wystviy  they  cv«r  ^aclaiu  the  cheunng 
truth,  tli:it  thu  0<m1  of  crentioD  la  not  a  c^trictous  God;  thut 
hi.-'  [ihvisical  Saws  ;ir«  luiultcrable. 

Thu  broad  dUtin<;ti»ii  between  Science  lud  Uystici.<m, 
which  ]  have  that  been  emleavouriug  to  conwy,  was  in^Mstod 
on  by  Faratky  some  \-eant  ago,  when  he  demonstrated,  by 
the  issue  of  ex{)erimeiit  (the  issue  ugreed  u[>oh),  thai  the 
turning  of  txibW  was  ever  lut  clfect  of  force  unvonscioualy 
Applied. 

If  phenomena  be  reducible  to  u  law,  Uidr  invefiti^iion 
coustitutus  u  seivucc :  if  not  rvdncihlo  to  law,  they  must  be- 
loug  to  the  supci'uaturaL  ISelie\-cni  must  choose  llieu-  gniuiid 
uf  belief;  and  it  cannot  ho  a  mixed  ground.  If  an  iudividuul 
should  choose  to  say, '  I  have  bcea  mode  con»ciou!t  of  iftpur- 
natural  majiifesiations  by  the  evidence  of  iny  own  sonsea — it 
is  impossible  that  my  senses  wouhl  have  deceived  m«;'  or  if 
he  »l)ould  say,  'Though  not  Iravui^  myself  experienced  theso 
revelatioiiH,  1  implicitly  trust  in  tlie  tealimony  of  others,' — 
tlken  argument  ut  t^n^owu  away,  and  oxperimeut  tuuless. 

Let  ua  not  ijtuirrel  with  auy  faith ;  rather  look  tenderly 
upon  it,  considering  faith  to  he  an  index  of  the  huniiiity  of  a 
mind  (whatever  ita  error*)  not  over-proud  in  its  own  couoeiL 
The  B/loption  of  a  faith,  as  a  faitk,  is  Uiitainount  to  the 
adoption  of  a  new  i-eli^pou ;  and  heaven  forbid  that,  however 
false,  a  faith  should  be  |Hir;ecutcd. 

What  scientific  nieu  object  to,  and  w'th  nauwn,  ia  the 
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debatttltk-  ground  on  which  such  faith  as  that  accorded  to 
huinwuputiiy  and  spiriluidiiia  U  held.  Accepted  eacli,  partly 
as  11  scienct.^  partly  as  fiiilh  K-yond  scieuce,  there  b  no  aatis- 
fttctorj-  way  of  committing  them  to  the  keeping  of  hUlory. 
If  »|)iriluuli»tx,  if  homasopftthists,  nilt  boldly  choose  the  scien- 
tific arena,  t-h-ctiiij;  to  stjuid  or  fall  by  Uio  issue  of  csperimen^ 
pniAvcutfil  according  to  a  scheme  agreed  ui>on  as  bi^t  colco- 
laled  to  elicit  truth,  well  and  good.  Physicista  would  soon 
grapple  with  the  issue,  and  truth  or  error,  as  the  case  might 
be,  woulil  ^Hjn  become  apparent.  Or  if  (repudiating  thid), 
they  would  aay,  *  Leave  ua  alone ;  wc  deal  with  mysteries ;  wo 
are  as  priests  dispensing  a  religion,  we  brook  no  reasoning ;' 
then,  again,  tJie  jKMition  tuken  would  be  clear  before  the 
worUL  Tli«  evil  comes  of  a  double  stand-point,  half  mys- 
ticUni,  half  Kcienoe. 

By  those  who  are  willing  to  investigate  modem  mysticism 
as  a  science,  refusing  to  bow  down  to  it  reverently  as  to  a 
religious  behef,  the  circumstance  can  Jiardly  fiiil  to  have  been 
remarkedt  that,  sabso^ucntly  to  tho  cx|icrimcnt  performed  by 
Faraday  to  demonstrate  tlic  fidlacy  of  tahle-tumiiig,  that  sort 
of  spiritual  nianifestution  has  here,  in  Englatid,  at  luut,  follva 
v«ry  much  into  decadence.  Occasionally  do  wo  hear  of  a 
table  turning,  ostensibly  witliout  the  md  of  mvchanieul  forcv, 
but  nmily.  Summoned  spirits  would  scum  to  avoid  a  niun^ 
fcstation  ibat  has  bv-cn  jiollutod  by  tlie  touch  of  the  luuids  of 
a  philosopher.  The  spirits  now  prvfi-r  tu  mp,  but  the  m])[>- 
iugs  may  be  fully  accomplished  without  supernatural  ngcncie*. 
Some  openitors  can  produce  those  rapping  sounds  by  one  or 
more  of  their  Joints  at  pleasure.  Perhaps  the  kiiee-joint 
affords  the  greatest  facilities.  The  knee-cap,  or  patella,  ia 
Inbricated  unttenieuUi  by  a  iluid  lerine«l  by  the  anatomist 
tynovia.  S«iiui-  opt-ratorn  have  the  faculty,  by  aj^nniing  a  oer- 
tain  position,  of  preventing  tlie  fli>w  of  e^/eia  upon  the  sui>- 
fac«  lying  bvlwefn  the  patella,  or  knee-ptiu,  and  the  bones 
QOnitttiiting  the  knee.     The  How  pre\'euted  and  the  knea 
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movcil,  A  xhorp  crncJ;  n-*ull«,  wbich  may  be  repeated 
op«nit<ir  nt  ]>lL-«.4tm'.  Eijtiully  facile  of  Bolulioa  ik  Uia  o< 
cnrreiice  of  atfa  aguiiiHt  the  table — an  agi]«  foot  will  accona 
plish  all. 

Ont-'  great  feat  of  snmnionod  spuite^  according  to  tli^ 
spiritimliHts  —  or  ratlier,  perhaps,  I  should  mv,  of  th*"  spirit 
mediums — is  the  manifestation  of  a  ImninouH  hand ;  ajiotbcr 
tbe  inscription  of  the  name  '  John'  in  red  k-tu-ra  op<m  ih* 
bunian  arm.  If  Mr.  Foster's  '  spurrits,'  iu  tl«?  fuliiew  of  tlicii 
kiionlvfige,  shonld  look  upon  these  dvinonstrntions  us  suffic*en< 
for  tlieir  needs — snflieieiit,  that  is  to  snv,  fw  m%'»tifvliig  tli« 
general  public  —  then  ciin  I  only  i-cgrot  the  .■diullowtiois  i4 
public  intelligence.  The  npjiaritiou  of  a  !uininou»  linnil  could 
be  represented  opticnlly  in  a  darkened  room-~-thc  cofiilitioa 
required  by  mediimii;  imd  as  for  the  rcd-li>tttfr  writiiij?  on  Ao 
arm,  I  could  nccompli-Hli  that  trick,  in  IwtCcr  cidigi-a]>by  than 
Mr.  Foster's  'sperrit'  clerk,  with  n  little  canlharidiiic,  rtpi- 
lated  ox  to  it»  action  by  a  perforated  oil<«kin  stcnciUplnte. 

Amidst  the  cloudy  <lotihtt  wherewith  tlio  jtopular  miiu! 
is  oppressed  in  re^u'd  to  modern  K]>irituidi8in,  some  geiiei*! 
reflections  may  be  pondered  on  witli  chance  of  cojisolaliMi- 
If  the  ])roverb, '  By  their  fruit*  shall  yo  know  them,'  be  W* 
prown  olwoletc^.by  time,  how  low  and  mcnn  will  lite  rotan* 
of  niudci-n  nmtidsm  appear  by  comparison  vritli  ttiodemj 
of  science  1 

Grunted  the  reality  of  what  the  nij-»li<;s  proclaim, 
low  and  grovelling,  how  mean,  tlio  intelligence  of  spirits  tlM 
coinniiuide-<l  ?  I  low  iiiconipletc  tlie  education  of  u  ghoet  tU 
wrilcfl  spirit '  Nperrit,'  and  cannot  read  '  GocUte'  if  writtCD  It 
Qemuuil  flj 

Arc  midt  t]ie  destinies  of  tlic  no-cr-dytng  soul  T  Irfl 
the  highest  intelligence  to  whidi  the  portals  of  death  giv 
cntnuiceT  Why,  at  tlie  very  best,  tlie  ghosts  by  nioder 
mystics  suminoiied  are  lower  in  tlie  scale  of  iiiteUigeuce  tha 
tbe  goblins  of  a  Gennwi  fait7*-talc.   In  cvil-doiog,  the  utuuM 
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er  of  modern  tabU-rappmff  spiritii  doea  not  msem  ta  tran> 
the  ability  to  make  mischief  in  luiiilies  by  paliKshlug 
■cnixlil,  The  utmost  good  ever  ckimed  on  behalf  of  these 
nunmoned  immortaU  iii  only  comparable  to  the  small  acta  of 
J*tly  benevolence  attributed  to  elves  ami  fairies.  The  miglitjr 
grandeur  of  eternity ;  the  rapt  beatitude  of  ilH  bletised ;  the 
tamii-nta  of  its  condemned;  all  that  is  .solemn  and  soul-stirring 
b  the  teachings  of  rc\-elation  or  the  promptings  of  Science^ 
>n  flfrt  away,  in  the  presence  of  a  belief  like  this  I 

Tlie  mvaimcss  of  spiritualism,  even  in  its  most  exalted 
pielciiMoiis,  cannot  fiul  to  strike  a  mind  moderately  bont-st 
Mil  wiprvposfvsscd.  Science  and  scientific  men  liuvc  at  vui- 
«■  epoclu  been  sercroty  handled  by  professors  of  dogmatic 
bilb  for  vrildiiess  of  statement  and  arroganco  of  prvtcn- 
•iofi,  Even  at  tlw  time  being,  an  acerb,  not  to  say  a  violent 
<E>cu«non  is  maintained  in  regard  to  the  question  of  the 
■ntiqultj'  of  man  upon  the  globe ;  but  Science  has  never  been 
*cciucd  of  degrading  the  subjects  she  handles  to  a  point  of 
MMancM  lower  than  the  lowest  existing  standards.  On  the 
BMtnty,  it  has  bct.ni  the  invariable  rcftult  of  Science  to  exalt 
Vhslovur  she  Ita«  dealt  with. 

^t[ow  umall  and  n».'jui  were  the  notions  of  Pythngonts,  or 
Hkt  ancient  iMge,  as  to  the  univcnc,  by  comparison  with 
rllio  i)r<]gn*«*  of  iwtponomy  has  nivcalod  to  us  I     What 
fUow  of  Korpasxing  beauty  has  not  the  chemist  di»clowd  I 
D<*m.-  tlie  »cnitiny  of  his  art,  matter  seemingly  tor]>id  and 
<Wiuii)c«  is  rcjolvcd  into  myriad  fimn*  <if  life  and  movc- 
■■t.    Flower*  and  trees  are  more  lovely  fi>r  tlie  botanist. 
A  otnne-tinarry  becomes  a  temple  of  adoration,  or  a  )>ootic 
^ue,  at  the  will  and  biilding  of  the  geolof^sl.     Xo !  Science, 
■nh  nil  her  armgance,  all  her  pride,  has  ^^^lgari»ed  nothing 
till!  ^lie  cwr  toudiol ;  and  in  respect  to  prufeasioiis  of  bcjiel^ 
■uimUBc  men  are  bound,  by  the  very  tenure  of  their  office, 
to  giro  full  exprefflion  to  them.     Again,  whatever  the  errors 
a  aoonee  nuiy  inculcate,  tbey  have  no  quality  of  perpetuity, 
^ -  a 
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like  titotK  of  dogmutic  fiiith.  Based  npon  eridence,  the  creeda 
and  pn-t«n!iHMt.t  uf  ecipncv  an;  bound  to  «ilo|>t  modificmtions 
iicconIit)<T  to  iho  iif^ltts  by  cvidcnoc  discioaed. 

Erront  of  M:ien<-o  bold  tbi.-tr  cmpirv  on  a  procarinns  Ia^utv: 
the  wilder  tlioy  lire,  l>y  so  much  more  frail  Ute  luikling.  They 
hare  coniR  aiidvv  t1i«  obligation  to  abdicate  the  rei-y  in>taat 
experim<uit  has  sliovn  tlicm  to  be  errors.  It  inatten  nothing 
by  wliom  inaugurated,  or  witli  the  lueinory  of  nliut  gntit 
name  tuaoeiated.  Exitcrimontr  in  matters  of  science^  h  all  in 
alt.  Aiithtnity  has  no  wei^it,  save  in  so  fiir  as  it  may  be 
accepted  !iK  goanuiteeiiig  thu  accuracy  of  experinit-ni. 

Enrunt  »f  mystidsin,  oiice  accepted,  lend  to  grow  stranger 
aiul  stronj>er  by  tim«.  Errors  of  scienre  ever  tend  to  wither 
under  the  snnshine  of  expciience,  and,  witheiing,  pius  amn. 
Such  is  tne  difference  between  Modem  MynlicistD  and  llo- 
dcrn  Science. 


B^UtON  REICHENBACirS  THEORY  OF 
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"IS  writer  of  this  has  long  since  dLscovered  by  eaqierieoco 
lul  thu  Rarest  my  to  perpetuate  an  imposition  or  a  deceit 
»•  b>  uBcct  to  connder  it  whoU/  benentli  arfniment  or  rcfU- 
IMim.  Ii«gaiYtod  in  tlic  aggrejpUe,  Uiore  is  a  tar^  amotrnt 
tf  tough  popular  justice  in  the  world,  and  the  popniar  voice 
WiLi  tlutt  pretensions  shall  he  refuted,  not  dogmatically 
iMdmuMd.  With  this  principle  of  action  I  do  not  qaam.4 ; 
Unqgli,  in  common  with  many  others  a<mi»tomMl  to  elicit 
•Huh*  by  mpcrimcntal  rca-arcli,  I  sometimes  feel,  and  acutely, 
^  painfoliicu  involvml  in  that  waste  of  time  occasioned 
^  thn  peiformaoce  of  frequent  demonstnttionB  m  a  matter 
<inm\y  bronght  to  an  issue. 

It  would  bu  tinpoasible,  even  did  I  so  desire,  to  oonooal 
fiuni  Dty  niadors  tlm  &u-t  that  the  present  alliii^ion  to  Biiron 
-BliciHinlnch,  aod  the  so-called  odic  force,  is  in  some  way 
IflgMMil  by  tlic  presence  an<l  the  operations  of  scxitllcd 
^pemitaral  or  pretrmatural  maiiifeetors  lunongst  ns :  and 
Vk  bo  donuiidod  of  me,  wherefine  I  return  to  this  subject 
KjpUB,  wlu^i  the  public  arc  getting  tired  of  it ;  when  ri^~al» 
'oilu!  I)avun[>ort  Brothers,  performing  in  o]>eu  light,  nccom- 
?Ui\i  ludot  of  the  results  these  [icrsotis  accomplish  in  iark- 
IMiM,  Mtd  Iti'dinond,  whom  I  hare  t«cn,  more  adroitly ;  wlien 
^  IMtlKounlr}'  editor  Iiili  made  plaint  to  a  inngurtTMte  thitt 
)•  luu  been  ilufmuded  by  die  Urothcra  Da^'enport,  llicy  hav- 
t^  ivc«ti-vd  nottuy  under  fiihw  preteooMt  when  members  of 
he  fintt  or  initiatory  au<[ienco  of  the  Brotlien  DavcuYnin, 
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slinking  baok,  arc  content  to  let  those  why  pronounce  llie 
iDSuifc^tutioiis  to  l>e  a  sheer  itnpusitton,  loilgu  n  protest,  luitl 
make  no  rejoinder;  when,  on  the  15th  of  Novenibei"  1854, 
I  myself  taw  the  eoufederacy  hii»ctl  off  their  stage,  aiitl  not 
allon-ed  to  resume ;  when  1  heard  them  designated  hy  the 
nudienee  with  the  iiEimes  <if  '  swiudlent,'  *  rogues,"  and 
*  ^-agabonds,'  names  which  tliey  have  not  dared  to  resent : 
if,  in  the  presence  of  nil  these  circunLttancea,  I  once  more 
approach  the  subject,  the  explanation  is  not  difficult,  and 
will  soon  upjiuiir. 

Tliere  is  no  issue  m<»ro  feared  by  philosophers — andcr 
ivliioh  dosifjrnation  we  are  to  proup  all  those  who  love  know- 
ledge and  devote  theniselvi-a  to  tJie  task  of  investigating  troth 
— than  an  indeterminate  isaue.  Erorj-  human  mind,  seri- 
ously occupied  in  the  contemplation  of  the  higher  objects 
aud  a.tpiratious  of  human  existence,  yearns  after  some  pa^- 
feet  and  complete  conviction  as  to  the  truth  or  falsehood 
of  propositions  that  come  upon  the  arena  of  its  scratiny. 

The  true  philonopher  is  never  ashamed  to  own  that  lie 
has  been  mistaken ;  inasmucli  as  opinions  in  re^anl  to  aiir 
subject,  at  anj'  f^iven  epoch,  must  necessarily  depend  upon 
the  evidence  acctiiniilated  and  av^able  up  to  that  eprnjii 
Not  being  ashamed  to  own  himself  mistaken,  the  true  pbi- 
luwpher  may  be  always  distinguished  from  ilte  prctentlei 
to  pliiluMiphy  by  the  solicitude  he  manifests  in  submitting 
liis  proposition  to  any  test  that  dissentients  may  elect. 

Tlieix-  ntuy  be  jK-nsons  who  will  inteqtrct  reasoned  f/K" 
limiuaries  of  this  sort  aa  a  proof  of  half  conviction.  Deolinf 
with  a  current  form  of  mysticism,  as  I  have  alrv^dy  pio- 
fefised  to  do,  why  not  (some  ovei^nthusiastic  cluunptofl  ti 
truth  and  reason  may  ^ay)  brand  the  thing  as  an  impootiiio 
at  onee,  the  proftmOTs  of  pretcniaturai  philosophy  as  mgM 
and  vng&bonds,  even  a.i  fortune-telling  f^pues  are  brandei 
as  roguea  and  vagabonds?  Simply,  I  reply,  becniue  esp^ 
ricuee  lias  taught  that  there  is  no  surer  means  of  perpetor 
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atiRg  a  deceit  than  that  of  eliciting  a  sciitimoiit  of  mart  vnloiii 
on  behalf  of  deceiver.*. 

When  the  recori!  of  cxtraunliiiary  manifesUilions  first 
a[q>cared  in  the  newi^iKipr^  I  will  fredy  luhiiit  that  I  was 
stimnlatod  by  a  certain  f«t'lin^  the  ]ii'eci^  nature  of  which 
I  ncod  not  expatiate  njion  here.  Tliat  matters  not ;  cnongU 
to  state  that,  wtliout  deparlinj*  from  any  fonn  of  j^ood  breed- 
ing, I  wnt  a  polite  nol«  to  the  RrotJiei-s  Davenport,  soliciting 
an  in\-itation  to  one  of  their  t^imc«»,  to  the  end  that  I,  as 
a  scientific  person,  might  endeavour  to  satisfy  myself  as  to 
the  conditions  and  limitations  nnder  which  the  ]>henomena 
were  manifested.  This  note,  written  on  the  offieially-headed 
paper  of  a  ma^^ine,  bespeaking  an  audience  on  the  part  of 
St.  James's,  and  auliseqnently  adverted  to  in  a  note  signed 
by  mc,  and  ]tuLlifthod  in  the  Mominij  Post,  constituted  a 
missix'c  that  no  philosopiier  wotihl  liave  wisheil  to  evade,  and 
no  chai'latan  durst  treat  witli  contempt. 

Not  the  shplitest  notice  was  taken  of  this  missive ;  whereby 
the  Brothers  Davenport  put  themselves  in  a  Mtuation  exactly 
parallel  to  that  in  whicli  a  witness  once  convicted  of  felony 
has  placed  himself,  when  asked  a  question  relative  to  some 
anplcasant  event  of  his  past  life,  he  declines  tti  misirer  it, 
^ue,  by  the  Brothers  Davenport's  own  election,  I  Iiavo  not 
had  an  opportunity  of  firing  a  charge  of  small  «hot  at  the 
reputed  pTX-'tcmatural  hand.  I  have  not  heeii  eTinhled  to 
strew  the  ground  with  iodide  of  nitrogen,  which  would  have 
exploded  beneath  the  iighu-st  footfiill;  nor  have  I  had  the 
opportunity  of  grasping  at  any  reputed  phantom  witli  hands 
clad  in  gloves  internally  .<1iuided  with  fi«li-liooks.  That  is 
their  election,  not  mine ;  and  liy  the  result  of  it  t  am  enabled 
to  affirm  of  them,  as  Professor  Duma^  affirmed  of  tlic  atomic 
tlieory,  \ii,  'There  may  be  aUims,  or  tlici-e  may  not  1h',' 
faid  this  great  phUosoplicr ;  '  hut  in  respect  to  this  matter, 
ill)  1  can  say  is,  that  if  atoms  really  could  he  proved  to  exi«t, 
matter  must  behave  exactly  a»  it  docs  now.' 
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A  ]i«ii%1lcl  statomcnt  is  the  follovrmg:  *TIk^  Brothers 
Dawnport  miiy  liavi;  Ik'i;»  impostors,  or  they  auty  not  bun! 
been  impostors;  but  asisumiiig  them  tho  formcT,  tlioy  miut 
bftve  liebavcd  oxiictlj-  iis  thcj-  ilid.' 

Erioii<^h  of  thcw  iixiividnals ;  let  mc  puss  on  t«  (Ik*  con- 
si<leratioTi  of  Baron  Ruichviibach*s  testimony  in  rej^ini  to 
wliftt  Iws  believed  to  be  a  iiewly^liscoveretl  plij-sioJ  force. 
Tlic  existence  of  such  n  new  ph%i«eiU  ftiree  he  liinisflf  ima- 
giiicil  to  have  iliscovered  almut  1845.  What  Uie  barou  m*y 
think  atwut  it  now,  or  w)ict)i«r  cwii  th«  baroD  be  alive,  I 
do  not  k»on-. 

It  1^  a  circunutoncf^  a  fiict,  the  espliuiation  of  vrtatSt  T 
willingly  delegate  to  thoic  wlio  especially  rtudy  the  mcntsl 
characteristics  of  the  age,  that  no  form  or  pliase  of  m^-st■ciaD 
])rev«lent  during  the  present  centurj*,  in  civilised  portiom  of 
the  world  at  least,  has  been  completely  divorced,  by  thoB 
who  most  fully  believed,  or  still  believe  in  it,  from  assodatiMi 
witli  sdence.  Probably  this  cii-cumstance  may  bo  6iriy 
regarded  m  an  in<)ex  of  tJie  appreciative  faoM  science  his 
takea  u[>on  the  minds  of  individuals  belonj^ing  to  the  presKil 
centory.  Whatj.-ver  the  explanation,  tlie  Gict  is  undoubtoL 
Thus,  the  pliiMiomcna  of  attrnetion,  or  jiresamccl  attractkUt 
adverted  to  by  Mcsmer,  and  which  miii-c  his  time  have  brtu 
designated  as  '  uiesinerisin,'  or  '  animal  niagiwtLim,*  were  not 
•^as  their  second  deaij^nation  Implies — complacently  refentd 
to  tlie  category  of  things  purely  siipernatural,  inexplicable; 
bnt  were  referred,  with  what  joatioe  remains  to  be  seen,  W 
the  operation  of  one  of  the  physical  forces,  t,«.  inagnetisni: 
or  rather,  perhaps,  it  should  be  said,  a  modification  of  mag- 
netism, a  species  of  this  physical  force  apj^tertaioing  to  aniinfti 
botliefl. 

This  modi^ng  concession  is  one  tliat  wjll  strike  the  plu- 
losopher,  accustomed  to  physical  inquiries,  as  being  vague 
in  form  of  expn»sion.  Undoubtedly  this  is  so;  and  the 
modifying  conceoiou  is  only  nuute  in  deference  to  th«eo 
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&«Te  i^reed  la  itM  it,     Scioiicc  is  sliockcoil  «t  the  v«ty 

of  n  sort  of  ph^icnl  fort-o — a  moJi/katim  of  phyueol 

Niittitv  is  80  cli-ar  and  sharj)!/  <^t  in  all  h<T  |iriniary 

'tRvisiofit,  that  such  words  a»  'nenrlr.'  'n  iiuxliHcntioii  oS,* 

*a  sort  of,'  in  refeniioo  to  s  )>h,y»iail  fnnxj  implj  tli«  exist- 

eocc  of  an  impcrfbetloii — an  iiKlccisivvoCH,  sacli  »  there  is 

no  example  of  in  tliv  taws  of  tuiturc 

TIio  operation  of  a  liiw  of  nature  dtfTen  from  the  resnlt 
of  iDorul  operations  in  the  cimimstnnco  of  ilH  absolute  and 
atter  perfection.  Tlw  ojicnilioii  uf  a  plivsical  law  of  uatore 
is  n«rer  nearly  perfect,  bnt  ever  quits  perfect:  wlierefore, 
rdnniing  to  the  potiit  whence  wo  stutod,  it  nt  once  aronscs 
tbe  saspicion  of  a  pUUoaopher  when  he  hearH  ur  rends  of 
mch  an  expression  as  a  *  inodilicfttion  of  inii^ieli«m* — *  a  sort 
uf  Buifiriiclisni.'  With  this  aiiiniadvenion  let  tlie  case  pass. 
I  am  oiily  nt  present  interc^sted  in  cidling  attention  to  the 
bet  tliat,  whether  the  alliance  be  natural  or  whether  it  be 
Mnined,  whether  founded  on  truth  or  the  result  of  pure 
hna^nation,  the  fact  ncrerthele«a  holds  good,  that  mes- 
BHrisU  hare  not  referred,  »r  perhaps  have  not  felt  tbem- 
^faes  JQstificd  in  referring  their  phenomena  to  the  domains 
^fbie  sapematural — repudiating  science,  experiment,  indao- 
'ttm  altof^ether, — but  ha\-e  feigned  or  proven,  as  the  case 
BUT  be,  an  alliance  l>etiveen  the  phenomena  adverted  to 
bv  tlii'ui,  and  the  ontinnry  phenomena  of  nugnetbin.  This 
aamimptiao  of  tlie  agency  of  a  {di)'sical  force  involves  cofK 
snpk'itoes  that  are  not  foreseen  or  nnderstood  by  thow  pci^ 
■ma  unaccustomed  to  scientific  mmW  nf  invatigatioii,  who 
Jtiiless  belieTO  in  the  actual  occurrence  of  thv  pheno- 
referred  to.  The  first  consetiuence  is,  that,  onoe  ro 
<1  into  the  domains  of  science,  once  ailmitted  to  beloBfr 
aitt'gory  <>f  Ihings  amenable  to  law  and  open  to  in- 
u,  l)ic  plH>nomena  alleged  most  stand  amenable  to 
any  conrw  of  experiment,  any  severity  of  cros»^\)unination, 
that  the  iitf^onaity  of  pbiloaopheirs,  bent  upon  investigatiiig 
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th«  subject,  may  suggest  or  de\'i»c.  A  knowledge  or  brandi 
of  knowledge  once  coBO(»lcd  as  bvlongiug  to  the  categoiy 
oPtliiD{:;s  demonstrable  by  expeiimcnt,  cui  l«y  uo  claim  to 
the  poatioii  of  being  accepte<l  sa  a  tenet  of  dognuitk'  ftutlu 
This  is  a  mutter  in  wliicli  no  middle  course  can  exist ;  us  will 
be  obvious  to  every  candid  mind  addressing  itself  to  the 
question. 

Whatever  the  explanation  mar  be,  the  fact  rcmiuns  tbc 
sun«,  viK,  a*  jiirt'ody  reraariied,  tliat  evcrj-  form  of  modon 
mj-sticism  profcssw  to  W  based  upon  tlie  tcfltiiiiony  of  esperi- 
ment;  and  it  sucins  tu  lie  a  great  point  in  the  eMinumon 
of  modi.Tn  mystics  to  gain  acquiescence  in  the  postulate  tlut 
a  physical  force  ur  iihynical  forces  may  yet  remain  to  be  dtl* 
covered  other  than  ihtx^e  already  known. 

In  what  way  the  granting  the  existence  of  a  phyaieid 
force  as  yot  nnreoognised  can  promote,  or  can  be  assomed 
to  promote,  a  belief  in  suclt  mauifeatations  as  table-laming 
spirit-rapping,  rope-kitot  deliver}',  and  what  ve  may  call 
phantom  fiddle-flyiog,  it  is  not  easy  to  understand;  save  and 
(■xcept  on  the  sole  a8SUi)iptii>n  that  tbv  hivr*  of  sucli  physical 
force  liave  been  studied  and  mastered,  just  as  the  laws  <if 
gravitation,  viectiicity,  and  nu^jriietism  have  been  studied 
Hud  mastered;  that,  moreover,  the  phenomena  de\'elnped  an 
rvcondluble  witli  such  laws.  In  any  otlier  case  tlic  crvilence 
of  one  in  tlie  phenomena  lately  called  '  )>rotematur«l  *  would 
be  no  more  advanced  tlirougb  the  concession,  for  the  sake  of 
argument,  or  evfii  tbc  (bnitmttnUum  of  a  new  physical  fum, 
than  it  would  tbroiigli  the  conccesion,  or  even  tlie  demon- 
stration, of  sea-«orpents. 

Nevertheless,  iuasmucli  as  tlie  demonstration  of  n  ovir 
physical  force  is  considered  to  bo  so  imjtortant  a.  matter  in 
relation  to  phenomena  lately  termed  jtrelematural,  I  shall 
proceed  to  set  forth  an  otitline  of  experiments  conducted  not 
many  years  ago  by  Baron  Iteicbenbach,  a  somenlnit  distin- 
guished chemist.  By  way  of  introduction  it  sitould  be  remarked, 
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Uut  this  oao  i(uality  of  good  may  ho  traced  tliruiigltout  all 
tilt'  iKVi,-sti<;»ti()its  of  the  barou  relative  to  the  supiTOsctl  iiewly- 
discoveivd  [ilusicid  force  —  siiico  Ma  tunc  call<Ml  th«  odic 
force — viz.  ibat  at  tlic  vciy  Ix-guiiiiug  be  resolved  to  t«k«  hi» 
stand  aa  a.  man  nf  science,  dctaiting  tJiu  records  of  scientific 
invefitigalioii,  au<l  renudiiitiiig  cvt-ry  tincturu  of  .snpi-r.stition. 

It  follows,  liieii,  tiiat — as  l^ichtrnbacli  wnuld  liavu  been 
the  first  to  own — tlie  results  witnessed  and  cbronided  by  liini 
should  bi!  uuticeiihle  by  all  other  investigators  of  nd«i]uate 
Cuatpetencc,  and  working  wil/t  inatmments  of  adei/uate  (fflkactf. 
Let  it  be  here  observed,  that  the  iustruuivnts  uur  ])hilu)io])h<!r 
wurked  with,  in  order  to  demonstrnto  to  his  satisfaction  tbc 
eu9tence  of  the  force  since  termed  the  'odic  forcf,'  were 
certain  hystcricid  and  extremely  sensitive  young  bidivs.  Ho 
ujterated  H))on  tJtar  nervous  systems  just  as  the  Italian  Gal- 
vani  ojicrated  u[Kin  the  nervous  systems  of  frogs ;  but  whereas 
Grogs  arc  everywhere  available,  and  one  fi-og  is  aa  good  for 
the  [kurposc  of  experiment  as  anothei-,  it  always  admits  of 
being  said— in  regard  to  hysterical  and  extremely  seusitive 
young  Udie.1— that,  in  the  event  of  phenomeDa  recorded  as 
luiviitg  ha]>peued  by  Baron  Iteichenbach  not  happening  in  tbc 
•experience  of  other  philosophers,  tlje  young  hidies  operated 
upon  in  tlie  latter  case  were  not  sufficiently  sciiwtiv©  to  re- 
spond to  the  iuSuences  brought  to  bear  upon  them. 

1  ain  not  aware  whether  the  baron  comnienced  liis  ph^'aio- 
lugical  experiments  in  a  suggestive  state  of  mind ;  I  am  not 
aivare,  that  is  to  say,  whether  he  had  entertained  a  predis- 
position to  the  belief  of  mesmerism  and  animal  magnetism. 
It  would  be  desirable  tliat  tlie  record  of  every  invealigiition 
or  discovery  of  importance  should  be  accompanied  by  a  state- 
ment as  to  tlic  cireumstances  that  suggested  it.  Philosophers 
who  take  highest  mnk  in  the  honoured  class  to  which  they 
belong,  arc  alwa^-s  careful  to  make  this  announcement ;  and 
a  certain  degree  of  doubt  and  fidtering  faitb  results — and 
inevitably  must  result — from  the  omission  of  tliis  particular. 
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What,  far  csampfp,  slionld  haw  rnggested  to  tL«  prelcr- 
tiatural  philosophers  Da^i-iiiwrt  th«  Mwidiliona  of  <lM-knt.-ss, 
ligature,  the  peculiar  dothcs-prcw  stntrture,  the  pi-ctiliar  cIma 
of  in*inim«iit*,  &c.  &c.l  I  chdik*  give  any  at-cunnt  of 
what  tlw  coii«i(lenition  was — what  the  sraggestion  that  inJoced 
Bnron  Udchvabacb  to  commence  trj-iiig  experimwila  u\Ma 
the  nervous  sj-rtcnis  of  MMilcmuMdles  Bi^ichel  and  Xowoliiv, 
Miux,  Stwrmann,  and  Atzmannsdf^rfrr.  Whatever  ihoy  might 
have  been,  the  baron  came  to  tlie  conclniuon  that,  aecordtnj; 
to  the  teslimoDj  of  five  individiinl*  —  four  delicate  young 
latlic*  ami  h  Iwy — mugiirts — thnt  is  to  say,  steel  magiMta  ta 
ordinarily  iiii<lrrsluo<l — evolvifl  conlinnondy  from  tiieir  ptda 
a  |iale  flickering  lij^it;  not  prrvcptihle,  in<ked,  to  oniiiiaxy 
c>jrea»  but  recognisable  to  the  vi»on  of  those  individimls  whose 
oiipiutm  was  sufficiently  (U-licjiU-  to  become  subject  to  the  im- 
pnnion  conveyed.  The  huroii,  after  wtting  forth  a  <)utail<i»l 
account  of  the  expenments  pcrformoil  by  him  —  nang  the 
nerx'oas  systemii  of  the  four  young  hulies  and  the  boy  — 
camcH  to  ccrlain  conclusions,  aiuj  nuikes  a  certain  summiuy, 
of  whicli  the  IwUowlng  is  an  abstnct.     He  writes  that — ■ 

'  Aludemuisctltf  Keiehol  was,  tlterefore,  tlie  fifth,  and  at 
tbo  came  time  the  clearest,  tritneM  for  the  liiniinowi  appear- 
ancc«  at  the  poles  of  magnets.  Tlio  sLxth  wiw  Muih-muiaelle 
Miiriii  AtzmannNlorfer,  aged  20,  who  luul  lw?adadie  and 
spasms,  and  walked  in  her  sleep.  She  looked  well,  and  walked 
akiue  in  I  he  strwix.  She  was  highly  sensitive,  and  saw  the 
ma^eiic  poles  Haniiiig  vividly.  8hc  drew  the  H{>piniTance 
larger  than  Muilenioi«e]]e  K.,  but  in  all  other  re^^4  her 
deacnptiona  were  tlic  same.  The  light  dazzled  her  c^-es  )iy 
ita  brilliancy, 

'  Tiie  following  were  the  genenti  ivsolts  obtained  vnth  the 
honedioe  njagoet  of  nine  elements  in  regard  to  the  magnetic 
light: 

'  (fl)  ^{ndenHnKelle  Xowotny,  far  advanced  in  her  recorcrj*, 
saw  a  kind  of  sbiniug  vapour,  sorrDiuided  by  and  muwd  with 
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ntjs  halflo  three  quartern  of  an  inch  long,  shining  fitfally 
or  sliootiDg  white  w  ith  a  play  "t"  colount. 

'  (6)  Miulemoisello  Mnix,  in  the  normal  state^  mw  a  white 
flniuc  a  handbreadUi  ia  height. 

'(c)  Mademoiselte  Sttirmaiiit,  a  flame  as  high  as  the 
Isogth  of  a  EtDiil)  hauil,  with  ptay  of  eolours. 

*(<0  The  lad,  a  (liimo  ii  hitmi  hi{?h. 

*  («)  Mademoi.scllc  Maix,  while  in  a  ipa^inodic  condition^ 
ssm- a.  general  liuninooit  nppfAmncc  over  the  whole  magnet, 
dazzling  her  cjct ;  liir^rciit  uii')  hrightc-J't  at  the  poles. 

'  (/)  Mademoiselle  Ko-ichi;)  saw  a  Hame,  with  play  of 
colours,  shooting  out  ray^t  as  lai'i^  as  flie  magnet — that  is, 
about  ten  inches  hi^h ;  al.'Uj  ttide  f1;imc<t,  as  from  e»rh  plate 
of  the  magnet,  and  a  genera!  weaker  h'ghl  over  tlie  whole 
surface  at  tlie  junctions  of  tlie  plates, 

*  (y)  Lastly,  Iblademniselle  AlxmaiinmluHvr  saw  the  same 
phenomena  still  more  distinirtly,  and  with  such  brilliancy  aft 
to  painful  ty  affect  the  eyes.' 

Here,  then,  in  the  results  of  tJiese  experiments,  do  we 
find  tliQ  be^nning  of  a  series  of  very  curious  iuvestigatioRa, 
conducted  with  all  the  seeming  fairness  tliat  characterises 
th«  investigations  of  men  of  experimental  science.  Evciy 
now  and  then  the  baron,  in  the  coone  of  the  thesis  in  which 
the  results  of  his  observations  stand  recorded,  felt  himself 
constrained,  by  the  neoeutty  of  claiming  his  readers'  acquies- 
cence, to  admit  the  postulate  that,  in  matters  of  cxjicrimcnt, 
the  result  is  all  tii  all — tho  antecedent  probability  or  impnK 
babilitv  ttolhini;.  ilowi-vcr  well  timed  snch  an  announctv 
ment  may  Ire  in  the  inteivsts  of  general  reader^  Kjiecial 
readers — >  philosophcm — mil  not  need  it.  'Flic  result,  how- 
ever,  is  Just  what  philosoplier*,  who  demur  to  the  wcnracy  of 
tile  rccofxls  comnmoicated  by  Baron  Kviclienbach,  have  doubt 
ahwut. 

The  baron's  testimony  needs  coiifinnalion,  to  say  the 
least.    Kcver  in  the  experience  of  any  philosopher  who  hoa 
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en(l«aToiired  to  ffi  over  the  same  ground  as  BaTt>ii  Rc-ichen- 
bMch,  b  it  even  pretended  that  the  results  tt'^ified  to  br  him 
hare  happened  id  their  entire^' ;  and  for  the  ino«t  part,  and 
to  by  far  the  majority  c^  investigators,  his  chronicled  redults 
have  not  hnjipciied  at  all. 

So  iatitnate  is  the  connection  betvpoen  a  snggcstioo  vaA 
its  issue,  so  delicate,  and  to  the  human  individual  so  iin- 
pcrrvptibk-,  that  the  practice  is  generally  nicctt  fnilodous  of 
putting  faith  in  rvsolL';  iiequired  lhn)ugh  llie  iiuttnuneiitohty 
of  human  perceptions  imnH-diiitely  referable  to  tlie  judgni^it. 
By  '  intincdiately  refciable '  i»  meant,  not  acquired  throagk 
tile  unliiititiied  record  of  iiistmuwuts.  For  example,  phy^cists 
well  know  that  the  feeling — the  sense  of  touch — can  by  do 
means  be  trusted  to  pronounce  concerning  temperatures,  abso> 
late,  or  even  relative,  Wien  correct  iufonnation  as  to  this 
matter  13  needed,  we  use  inslniments — tliermoscopes,  tbar- 
inometcrs.  and  p\'rometers.  Now  the  record  set  forth  by 
Barou  fieichenbaeh,  so  far  as  I  have  already  adverted  to  it, 
deals  wholly  tvitti  the  question  of  Iiimineoity  of  magnets,  ou 
the  endence  of  his  four  hysterical  yomig  Eadiea  and  u  deli- 
cate boy. 

Testimony  of  this  sort — ^without  imputing  any  dishonesty 
or  desire  to  mi-^lcad  to  the  witnesses,  or  perhapfl  I  should 
ratlier  say  the  in&truments — U,  as  every  investigator  knows, 
fallacious  in  the  extreme.     The  feminine  temperament,  how- 
ever  healthy  and  strong-minded,  is  ill  adapted  to  the  puqKisea 
of  philosophic  investigation  and  unbiassed  judgment  theri>on. 
It  is  too  imaginative,  too  sensitive,  too  ideal.     Every  nit^tical 
man  knows  that  if  a  male  individual  in  whom  a  woman  takes 
pride — a  philosoplier,  wc  will  say,  with  all  the  glamour  and 
rnv'steiTp'  of  his  sujierior  learning  as  shadowed  forth  to  the  fair 
one  about  him — if  such  an  individual  gets  (for  purposeit  of 
experiment)  a  delicate  and  im press! od able  young  lady  into  a 
dai-kcned  room,  she  will  generally  sea,  or  belic\-e  she  8e<«,  any 
IKWsible  thing  he  may  wish  her  to  sue. 
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"Women  are  <le!ie«ttfly  nerved;  tlw.*y  move  to  instincts 
deeper,  and  influences  marv-  i-ttivn-ul,  than  our  coarse  natures 
can  respond  to ;  but  thvy  have  nyf  thw  facility  of  in<Uiction ; 
and  liearen  forhi<i  tliey  ever  shonlil !  Wlieu  a  lady  tliiiiks 
she  has  a  r^all  to  unravel  a  tanglvd  skein  of  facts  through 
experimeut — believing  it  a  ilutj- — she  inalte-s  a  niiatakc.  iVII 
this  is  no  part  of  the  duty  of  woman.  I  reniL-mhtT,  when  a 
boy,  i>oring  over  a  good-siKcd  quarto,  liberally  illutttruted  with 
copper-plate  engravings,  and  finished  up  with  a  ghfist-storj- 
at  the  eiiiL  It  was  called  the  WhoU  Ditfy  of  Man.  It  uever 
fell  to  my  lot  to  ivad  the  Whole  Duty  of  Woman ;  wliei-efwre, 
as,  according  to  my  views,  it  admits  of  being  given  in  few 
wonls,  I  shall  give  it  accordingly.  The  whole  duty  of  woman, 
then,  I  humbly  submit  18  this,  vuielmt:  that  whiUt  unmnr- 
tied  she  be  always  amiable,  and  tbat  she  look  as  ])retty  as  she 
can;  farther,  thut  when  married  slie  add  to  tlnise  the  crown- 
ing virtue  of  obedience  to  her  lonl.  Love  we  need  say  nothing 
about — it  being  natural  to  the  sex;  and  as  for  honour,  it 
comes  at  tlie  result  of  following  the  moxiuu  just  laid  down. 

tlf  the  baron  had  testilied  to  the  issuing  of  a  light  froni 
^nctic  poles  by  the  e\idence  of  his  four  young  ladiea  and 
sickly  boy  alone,  tliL-n  undoubtedly  his  testimony  would 
be  accorded  far  less  ready  credence — or  rather,  disposition 
towards  credence — than  one  now  tcn<ls  to  accord  to  it.  He 
has  furnishefl  llie  iiartictilai-s  of  certain  indications  concern- 
ing the  hght  from  magnets,  as  miide  kn<iwn  through  physical 
instruments,  mediately  or  immediately.  As  a  mediate  experi- 
ment, the  following  was  tried.  Let  it  be  premised  that  a 
Unt  light  admits  of  being  concentrated  hy  a  convex  lens,  as 
^awrt  of  us  will  have  seen  on  ditfensnt  occasions.  It  occurred 
^■b  the  baron,  then,  that  he  might  succceil  in  coneentniting 
the  magnetic  light  in  such  wise,  by  transmitting  it  through 
n  lens,  that  being  thrmvn  upon  a  screen  in  a  fociLi,  it  might 
become  to  ordinary  cye^  recognisable.  Trying  the  experi- 
ment, tlie  result  was  a  fiulmv,  so  far  as  llie  evidence  of  his 
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own  or  any  aniitarr  tyta  wen  <«nfan>wl ;  bnt  b  sacoas  wti«n 
the  man  ieliErtii  eyvs  sf  lialnMiad*  Msix  and  hb  otW 

experintcirtal  TtMn^  ladies  were  ca&od  nte  BfUMiticin. 

These  sensitiTe  iadhiiliak  ikwiterl  die  magnetic  li^ 
coocentrated  into  a  focus,  aa  lT^T''1iT1fl  ifai  ])fiiiiitiTe  and  DtBinal 
imgB;  and  a  raoaibble  Cm:!  wai^  that  whnv&s  the  lou'a 
(ocd  len^h  for  omUnarr  wax-taper  liglit  iras  only  li  iocbej^ 
tbe  tight  bebg  18  inches  diitant,  the  focal  length  a(  the  fiame 
for  nagoMic  light  ammintod  to  44  fcOL  The  immediate  pbjr- 
skal  testinKmy  recovded  hy  tbe  baron  was  moio  remarkable 
still,  and  it  should  be  tbe  mure  coDclasivv^',  inasnach  as  what- 
erer  of  uncertainty  miglit  bdang  to  the  indifations  of  his  faar 
yvong  ladies  and  the  delkatc  boy  was  ctiniiaated.  The  baron 
atatm  that  a  metallic  plate  haviiig  been  made  sensitive  hy 
Dignerrc'K  pmcexs,  tbcu  placed  in  a  bos,  the  box  cDreloped 
in  fianncl^a  dimble  tn-JttnKiit  whereby  all  ordinary  light 
muA  necessarily  have  been  excluded — still,  after  exposure 
during  aomo  honrs  to  mafrnetic  influence,  tbe  plalc,  being  re- 
moi-cd,  wM  foond  to  have  a  dagiterrootrpc  picture  npou  it. 

I  pause  hav  to  demur  to  the  baron's  logic,  lie  affirm* 
that  no  ordmajy  light  can  get  tfarou^  a  deal  box  endoaed  in 
a  blanket.  Granted.  Wc  will  all  of  us  admit  tliat  much^ 
and  I  think  even  mon\  Light,  to  have  found  its  way  thmugh 
such  an  envelope,  must  ha\-B  bwm  very  extraordinary.  How 
coald  the  barun  bare  ki»own  that  his  extraordinary  light  did 
get  in,  except  lie  luid  put  one  of  his  young  ladies  or  tlie  puny 
boy  in  tlic  l>ox  to  see  ilt  Admitting  tbe  correctnes:*  of  all 
be  said  aboot  tiw  develojnncnt  of  a  picture  on  tbe  dagnenvo- 
type  plate,  the  result  only  shows  that  the  dei-elojiment  was 
l«f<n»Ue  to  sotoe  caitM  unexplained ;  not  by  any  means  that 
it  waa  attribntablo  to  light. 

If  I  have  pauited  to  make  this  objecdoit,  it  has  not  been 
through  ruptiousnesM ;  indeed,  the  baron,  as  a  scientific  man, 
could  not  lielp  wlmitliiig  that,  in  nutters  i/ ncii^nlific  debatcy 
no  pooible  objection  founded  on  reason  is  vver  n:^>arded  as 
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'emanating  from  a  bad  motive.  Quofi-adeatiRc  people — men 
aQ<I  women  who,  having  committed  to  memory  a  jur^a  of 
scientific  tenns,  mingle  them  with  clondy  idealisms  spiced 
with  8cutt:h  metapliystcji— do  not  seem  to  un<Iei^tand,  do  not 
seem  to  have  the  fa<:ulty  of  being  able  to  underataiid,  that  in 
matters  of  scientific  inveatigation  tliere  U  no  sut^U  priiiciplu 
recognised  as  concealment  of  a  part  of  the  truth  for  politt>* 
neaB*  sake — /or  peace  and  qui^lmsa'  sait.  The  assumption, 
not  to  Bay  the  proof,  that  such  were  done,  would  he  Imteftil 
to  a  philosopher.  He  tlien<;oforth  would  regard  with  loath- 
ing and  contempt  the  indii-idual  who  sliould  so  demean  Iiim- 
sdf.  Non-scicntiiic  people  cannot  be  made  to  understand 
this.  All  that  seenui  to  them  like  a  whale  must  bo  eery  like 
a  whale  in  the  testimony  of  everjbody. 

To  ititum  to  tlio  boron :  his  experiments  led  him  to  con- 
clnde  thnt  the  peculiar  light  which  emanated  from  the  polea 
of  magnets  revealed  the  existence  of  a  force  hitherto  nnrcw>^ 
niKcd;  in  which  particular — even  granting  all  his  {Histulak'S 
and  preliminaries — most  philosophers  would  not  feel  called 
upon  to  agree.  lie  proved,  or  rather  his  young  ladies  ]>roved, 
that  the  light  in  cjueUion  was  a  sort  of  llame  ivsembling 
urdiiiaiy  6aine,  in  the  rei])oct  that  it  could  be  deflected  by 
a  tninsverii-  cturrent  nf  ur.  This  t^timony,  if  home  out^ 
should  have  surcly  given  hope  that  a  more  intimate  acipiaint- 
ancn  by  ordinaiy  mortals  with  this  extraordinary  light  would 
be  pomble.  That  tlie  magnetic  itame  should  bo  unpres- 
rible  by  such  a  gro&i  material  tiling  as  atmospheric  air,  would 
seem  to  phicc  it  utit  of  llie  categoiy  of  very  attenuated  essences 
In  the  couno  of  time,  Haron  Reichenbach  proved  to  his  own 
tatisfactioii,  Chat  the  light  spoken  of  as  emanating  from 
magfueta  did  not  umanato  exclusively  from  lliem.  He  satisfied 
himself  tJiat,  tliough  always  accoin]ianying  magnetism,  it 
iras  distinct  from  magnetism ;  an<l  llial  It  was  in  virtue  of 
the  operation  of  the  force,  indicated  by  tlie  manifestation  of 
tlie  flame  (he  atrenuousjy  defended  tlie  hypothesis  of  a  nenr 
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forc4?),  tbat  magnets  produced  certain  effects  on  the  liutnou 
organism. 

VChn  are  tW  effect*?  or,  mtlier,  wlmi  effects  <li(l  tit" 
baron  rlaim  on  behalf  of  magiiet.->T  Certain  vvry  cxtnmnti- 
naiy  ones ;  amongxt  otlicrs  the  following.  He  testifiol  that 
Mdlle.  Jfowotny,  one  of  his  exjK-riniciita!  young  laiUea,  lying 
in  bed,  he  no  sooner  ajipiied  the  ma;jtiet  In  her  band  tlian  the 
latter  was  attracted ;  and  so  powerfully,  tbat,  by  |>aMing  the 
rna^tct  towanls  the  young  lady's  toe-%  she  not  only  sal  uji, 
but  would  have  turned  Jitad  orer  heeU,  had  J^  not  duisted!  If 
this  curioiw  facully  of  a  magnet  be  proveil  by  farther  experi- 
ment, then  society  will  owe  apolc^es  not  only  to  Dr.  I'titctin 
of  Lyons,  who  affirmed  that  the  human  hand  was  affi'cled 
by  the  maf^et,  but  also  to  Mesmer,  who  maintained  i\w.  xaiiie 
proposition.  Here  again,  iinfoTtiinnlely,  the  expi-rinienter  who 
might  wish  to  repeat  the  baron's  experiment.*,  and  by  tlie  issue 
of  tbeir  testimony  satisfy  hiinaclf,  encounters  a  difficulty  in 
finding  the  necessary  be\T  of  sensitive  young  ladies. 

Reichenbach  was  soon  Ie<l  (as  I  have  already  Mated)  to 
infer  the  presence  of  i\w  peenliar  agency  be  believed  he  had 
n.-\Ta1ed,  in  many  other  things  than  magnets.  But  wc  sliall 
do  well  to  exhaust  the  magnetic  part  of  the  subject  bufore 
going  to  others.  It  would  seeju  that  the  baron'*  miad  was 
one  singularly  amenable  to  the  turning  of  .*ugge^ons  to  ac- 
count, by  way  of  strengthening  his  hypotheses;  accordingly, 
the  singular  cnstom  a  friend  of  bis  bad,  of  taking  Ins  fiiitt 
sleep  at  night  !.\ing  north  and  south,  then  on  waking  Inrainj^ 
heels  where  bead  bad  been,  and  thus  enjoying  liis  seeond  nap 
in  the  reverse  polar  direction,  set  the  baron  sjwcalating  as 
to  whether  the  earth's  mn^eUsm,  or  rather  the  something 
associated  wttli  the  earth's  magnettsm,  might  not  fumifh 
the  e.Kplanatioii  of  his  friaid's  sleeping  vagal)'.  TMicreforc, 
prompted  by  this  thought,  he  caused  hi*  friend  to  reverse 
the  polar  direction  of  his  bed  in  such  manner  that  on  lying 
down  his  friend's  head  should  jwint  due  magnetic  north.  The 
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remit  was,  he  Iclls  iw,  that  his  friend  tliiis  newly  circum- 
staiicei)  iM-ver  vrokc  ti'il  inuniiiig;  wli«rohy  the  suggested 
hypothesi*  wan,  U>  his  mind,  already  half  confirmed.  Not  to 
fuund  a  theory',  however,  on  insuffiincnt  testimony,  the  Imrou 
xgain  availed  litmsulf  nf  hi.i  ox iwrimi-ntal  young  ladica;  and 
1  fear,  from  tlie  ri'cord  giwii,  poor  Mmk-moisflle  Nowotny 
must  liave  had  some  iiiiivfn'.*hing  lilecp.  For  some  nights  the 
boron  «»ea»  to  have  been  doing  little  vise  than  turning  aljout 
thi:«  jioor  young  lady's  heil,  she  being  tlierein.  No  sooner 
would  MadcmoUelle  fall  into  a  ([uiet  doze — lying  magnt-tic 
north  and  south — than  the  philosopher  would  conic  and  turn 
the  bed  al>out,  wateliful  of  consetjuences.  AVe  are  gravely 
informed,  that  when  mademoiselle's  heels  were  brought  where 
her  Iicod  had  been — pointing  to  the  magnetic  north,  that  is 
to  say— she  c.\{>erienced  a  disagreeable  sensation;  hut  tho 
latter  amounted  to  pcxiitive  horror  whenever  liei"  bed  wts 
caused  to  lie  in  the  dii-ection  of  ciut  and  ivoMt  I 

According  to  Iteiclunhach,  tils  )tensiti\'0  ytning  ladies 
could  at  once  aiid  infallibly  diiitingtiisli  a  glas-s  of  water 
over  which  a  magnet  had  been  pnHsed  from  another  glass  of 
uratcr;  but  this  class  of  exjierimenls  took  him  away  from  tho 
domains  of  magnetism  altogether.  Purauing  this  eolkt«ral 
path  of  investigation,  hi»  first  chief  discox-eiy  was,  that  the 
force — call  it  what  we  will — existing  in  magnets,  mingled 
with  magnetism  pi-oper,  existed  pnre  and  unmixed  in  crjstal- 
line  bodies,  manifesting  itself  In  pular  hues  corresponding  to 
the  crystalline  axes.  Ilia  young  ladies  testified  to  the  cniana- 
tioD  <rf  flame  from  the  axes  of  crystals  similarly  a«,  according 
to  them,  it  emanates  from  magnetic  poles.  The  most  extra- 
ordinary part  of  Reichonbacb's  statement  is,  that  whereas 
the  new  force,  from  whatever  source  emanating,  attracts  the 
homan  hand,  and,  as  we  shall  hereafter  find,  other  part*  of 
tile  human  both',  the  attraction  is  not  reciprocal ;  ro  tliat 
■tttiough  a  magnet- — and  not  a  heavy  one — cotdd  be  nmdc  to 
I     attract  Madciuoii>clIv  Nowotiiy  from  a  recumbent  to  a  sittiug 
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poaition,  and  niight  lian.*  cautti'd  that  yaong  lady  to  turn  beoul 
over  heeb;  still,  conversvly,  Mademoiselle  NotTotny's  hand 
iDanifestt:^  no  attrortion  whatever  upon  the  magnet  I 

The  baron  ne\t  cHtabluhes  a  lar^  f^nendisatioa,  by 
the  consummaticm  of  which  he  brin^  hiinself  en  mpport  with 
Hesmer,  Perkins,  and  the  whole  tribo  of  animal  msgaeSaea. 
It  so  happened  that  Dr.  Heygarth,  about  the  comraonccment 
of  this  wnturj',  l»ad  referred  the  constitutional  effects  resalt- 
ing  from  the  oso  of  Perkins's  metallic  tnicton  to  imaginatian 
acting  opon  tlie  system;  and  be  based  his  hypothesis  ca 
what  seemed  to  him  the  concluMve  evidence,  furnished  hf 
the  nse  of  bors  not  metallic,  not  therefon?  ostensibly  endowed 
with  the  function  of  tractors.  Bedcfaenbach's  next  exped- 
mcnte  were  of  the  diameter  to  rescue^  in  his  opinion,  Mesmtr 
and  PiTkiiLs  from  the  ridicule  which  the  cxpcrimoDtal  demn^ 
stimtioni)  of  Dr.  Hoygortli  had  involved  tticm  in.  If,  reasoned 
the  baron  to  liimsdf,  it  admits  of  proof  that  the  famnan  body 
is  itself  a  sonrcc  of  tliis  ncwiy  discoi-crcd  force,  and  if  it  ftr^ 
tber  admits  of  proof  that  the  force  can  be  transmitted  tbroi^ 
rwjs  of  materials  such  as  the  factitious  tractors  of  Dr.  Hej* 
garth  wtre  made,  then  do  Iklesmer  and  Perkins  stand  al^ 
solved  from  the  obloquy  into  which  they  had  fallen.  FofdH 
with  thU  (U-monstration  was  made  out  to  the  baron's  satish^ 
tion.  lie  believed  tliat  chemical  action  was  the  originatin 
cause  of  the  force  wltcn  manifested  by  the  human  body — Ibe 
chemical  action  of  digestion  and  respiration,  ilial  is  to  say; 
and — generalising  still — he  was  ultimately  led  to  conclndo 
that  such  force  accompanied  the  manifestatiuo  of  chernkd 
action  howsoever,  whensoever,  and  whereaoe^'er  effected. 

I  bespeak  the  reader's  most  serious  attention  now  to 
my  record  oftlic  baron's  next  investigation.  lie  set  himseir 
to  discover,  by  experiment,  what  parts  of  the  human  boi^ 
evolved  the  new  force  most  strongly.  Verj-  potent  were  the 
hands,  but  not  so  potent  as  certain  other  parts — the  lipo,  for 
example ;  and  not  oren  then  in  the  very  highest  deforce.    Ha 
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thereupon — and,  mind  me,  t  am  not  joking;  only  i«oting 
soberly  and  iieriously  the  baron's  own  record — the  boron 
therenpon,  I  say,  hints,  he  does  not  vcnturp  to  do  more,  at  a 
rational  ihcorr  of  kissing ' 

According  to  the  testimony  of  his  genntUetl  young  In<Hea 
— to  borrow  a  photographic  term — tlje  magnetic  or  crystalline 
fin  was  often  perceptible  to  their  eyes,  cornscaliug  on  humaD 
lips — Ou  baron »  liptt  His  young  ladies  had  provioosly  btsiie 
t«stim(my  to  the  fact  that  thv  sensation  of  contact  by  thia 
sort  of  fire,  even  when  eninimtio};  from  magnets  or  cr}-fital^ 
was  to  their  organism:*  most  ngrcv.ihlt! ;  w}icref<H~o  the  banm 
shrewdly  suspects  that  tliv  rvcogniscdiy  agreeable  sensation  of 
kiaaing  may  be  ihie  to  n  purely  physical  c^tise,  inz.  to  thU 
newly  diseovereil  force  acting  upon  thi*  ram  if!  cations  of  the 
fifth  pair  of  nerves,  uid  thence  con\-cy«l  by  contact  and  trans- 
ference to  the  MMisorium  I 

Once  inon.',  I  am  not  joking.  This  is  what  the  baron  rfnet 
«ay;  ajul  anybody  who  disbelieves  my  :s1nfomi^nt  need  only 
refer  to  the  hiiron's  own  b(X)k,  where  the  author  may  bo  seen 
to  express  himself  junt  a-t  I  have  jnit  it.  Although  the  odic 
force  Itas  been  grtwdily  kid  hohl  of  by  s[nritualist^  tahle- 
tumers,  9pirit-rn[>]wrs,  phantom  fiiidhvfliers,  and  other  varie- 
ties of  that  sort  of  mystic  pi-oplc,  it  would  l>c  liapl  to  deter- 
mine why.  Tlie  baron  was  ntijuntlly  no  myslicint,  or  anything 
«]>pn)a(d)ing  one.  A  ninn  who  tries  to  n-veal  the  holy  mystery 
of  ki^nrii^r,  and  mii-r  the  operation  to  groiu  ]>hy«ical  conditions^ 
is  anylliing  but  a  i<|iintimli.«t.  The  bunm  did  not  restrain 
himself  to  tlio  task  of  destroying  the  mystery  of  kisses.  Jle 
next  addre«sf«l  himself  to  the  task  uf  unnivclling  the  mysterj 
of  ghosts!  Most  matcriali-^lic  in  his  tendencies  does  IWon 
Reichcnbadi  sccin  to  be;  so  that  I  wonder  how  spiritualists 
can  like  to  hold  corauiunioii  with  him.  According  to  the 
boron,  churcbviiril  gho^t^,  gmve-hoveriiig  spirits,  have  no 
existence.  Visions  fonncrly  referred  to  iheir  presence  are 
nothing  else  than  Dickering  luminosities  of  magnetic  ft^TDA, 
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vUibIc  to  iiu  urtliiiBn-  t-yc*,  but  pluiiily  perceptible  to  the  ojw 
of  ftun^tive  ^xmiig  InilK*. 

Thi.4  frraiid  <IiM.'uvcn-  of  tlie  boron,  ibejinit  that  cororuicit 
hi.t  opui,  wan  ufrain  lite  Tvnuh  of  a  8ugge§tion.     At  Cohiur 
it  woulil  Kveni  llivrc  oiicc  lived  a  certain  bliitd  jwot,  called 
lYeffel.     That  blind  {toet  )iad  an  araaouousts,  wlioae  name 
waa  '  Billing,'  aiid,  as  Ivefitted  the  amanuensis  of  a  poet,  tUia 
young  man  na^  en^lowed  with  a  verj'  delicate  organ i«atioii. 
Now  it  so  happened  that  oite  day,  as  the  poet  and  his  anuunt* 
ensis  vera  walking  side  by  side  in  the  poet's  garden,  Billing 
maiiifo^ed  preat  unwillingness  to  step  over  a  ocitain  sjwl. 
On  expLanalion  being  required  of  him,  he  coufcxfied  tliut  bo 
felt  a  repugnance  to  walk  over  a  epot  where  homau  rcmaiui 
lay  buried :  that  human  remains  were  underneath  ho  know — 
Ro  he  cxpluinod — by  the  testimony  of  a  flickering  liglit  wlucb 
»hone  on  the  earth's  surface.     For  a  season  BiUing's  wonis 
ivmaiiK'd  unhveilud;  at  length,  howerer,  people,  acting  upon 
his  advice,  dug  du»ii  until  tlicy  arrived  at  a  skeleton  of  a 
body  that  had  beeu  buried  in  quickhrae.     Owing  !o  this 
proximity  of  chemical  mateinals,  an  action  was  set  np;  aud 
as  one  result  of  tliis  action,  the  flickering  light  Billing  bad 
seen  upon  the  surface  of  the  grouud.     The  mouldering  re- 
mains having  been  exliumed  and  scattered  about,  the  conceti' 
trated  light  that  was,  chauged  into  a  dift"used  Uglit,  corw 
spoiidiug  with  plneis  wherein  the  remains  liad  been  strewn. 
I'rwfiting  by  thi*  hint,  Baron  Reichenbach  indncetl  one  of  to 
ecusilivu  young  ladies  to  take  a  series  of  midnight  rambles 
with  him  in  gniveyurds  aud  cemeteries;  the  object  beiug  to 
discover  whcllier  slio  could  recognise  flickering  graie-ligldt 
compiiraldu  to  such  as  tlie  man  Billing  had  aceu  in  th«  poet 
rfeffcl**  gnnleu.     She  did  so,  cosily.    Not  evci-y  grave  was 
illuminated  Ui  her  eyes  witli  tliis  magnetic  light,  only  certain 
graws, — iJiose  os|H;ciaIly  where  corpses  liad  recently  beea 
htid.   Here  tlion,  in  pu^tAing,  do  we  find  some  little  discrepancy 
between  llie  tvntimony  of  tlie  {luet's  sousitive  amauueoata 
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tiiii  sensitive  young  lady,  JfiuU-moi^i^lit*  Reichel.  //w  ghost- 
light  emanated  from  h  ilead  body  very  fur  gone  indeed,  a 
mere  skeleton,  that  lind  l>eeii  ilepoaited  tliere  at  n  time  be- 
jrond  tlie  meniorv'  nt'the  oMuxt  iidiahlliint ;  btit  Mailcmoiselle's 
corpse-candleA  burnt  over  very  recent  corpse*. 

The  baron  cxprctue-i  some  ssort  of  rofrret  at  (he  necessity 
which  compelled  him,  m>  to  tipeak,  acting  in  tlio  interesLt  of 
science,  to  apply  the  clairvoyant  talents  of  Htndenioi.ictle  in 
sucli  an  unplesuiant  occupation  as  that  of  wandering  through 
graveyards  anil  cemeteries  at  dusk,  in  ijuest  of  what  in  future 
mu&t  only,  tor  courtesy's  sake,  be  called  'ghosts.'  He  ex- 
plains, however,  tliat  the  occupation  was  not  so  dreailful  a» 
it  sounds,  or  looks  on  paper;  for  the  reason  that  liis  yonng 
lady  had  been  ncciistomcj  to  see  those  ghost-lights,  those 
flickering  corjjse-cantUes,  from  the  days  of  her  babyhood. 
The  baron,  not  to  leave  his  vindication  ofMcKmer  and  Per- 
kins, and  all  antecedent  mesmerUts  and  animal  miigneti.«er!<, 
half  accomplished,  explains  collaterally  how  it  happened  that 
patients  sitting  round  a  magnetic  tub,  as  it  has  been  called, 
each  grasping  sucli  a  conductor  m  his  or  her  hand,  should 
derive  profit  from  the  trcntmciit.  Such  hod  been  a  practice 
of  Mestnor;  and  the  agvnc^'  libcnited  had  by  bim  been  re- 
ferred to  magnetism.  Xow  Kdchenbuch  ohowecl,  to  his  own 
auisfaction,  thnt  the  results  wcro  nitogcther  iiicomjiatiblc  with 
the  a'uumption  of  a  mngiK-tic:  origin;  but  that  the  tub  in 
question,  or  ralhcr  ;h«  viirioil  cimtents  put  into  it,  ei^taMishcd 
ft  chemical  action,  from  which  In  C(in«ci|ui.'nci;  came  the  new 
fbroe,  tJlo  subject  of  his  in^■^wligation■ 

In  this  short  nnrrative  I  luivo  ell<l^■avou^^cI  to  give  a  fair 
and  reasoned  abstract  of  lieichi-n bach's  labours  in  this  walk 
of  invest igatioii,  Heru  and  there  a  certain  clement  of  tJie 
ridiculous  will  have  made  it^telf  niunifvAt ;  and  readers  may 
tx!  excused  for  assuming  that  the  wrik-r  luw  gone  out  of  his 
wav  for  tile  sake  of  »  joke,  in  order  to  make  a  statement 
look  ridiculous  in  the  deductions  of  which  he  does  not  believe. 
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The  assumption  wHuld  be  incorroct.  Tlitax;  is  no  matter  of 
fiict  ill  tliin  itbslmct  jilacrd  in  a  more  ridiculons  liglit  tlian 
thnt  io  wliicb  Baron  Kejclitfiibijch  liiw  k-ft  it.  Wiiat,  tiiea, 
aru  ^«'e  to  make  of  nil  this  t  >Mint  vuii<.'lu.sioii  itre  we  to  arrive 
at  in  ri'j^ni  to  tliv  Iiim>n  1  This  is  n  niatu-r  in  which  I  come 
ui»lcr  no  oblif^tion  to  express  nil  that  I  hclicn-e,  or  e^'cn  any 
part  of  it.  Some  wort  of  opinion  for  my«;lf  I  Iiare  formed; 
nnil  8oin«  sort  of  o)iinioti  twry  reader  for  Itimself  will  form. 
Siifllcieiit  to  th<!  ciid  U  even-  one's  own  pri^-at«  notions  us  to 
this  matter.  l{(-p;aKltng  tlie  testimony  m  a  acienlific  mono- 
graph, to  he  investi^ted  a»  other  HcieiitiRc  nionographs  are, 
by  tlie  evidt^nit'  of  itt  own  sliowiiip, — tlte  point  which  most 
Rtrlkei*  the  itcientific  mind  is  the  inconrlnsivuncss  of  it,  tlie 
nou-necessity  of  tJio  (leduction  arrived  at  by  the  biuroii  fWnn 
the  [>remisps  bo  started  nith,  and  the  ex]iorlinonts  on  whicb 
lie  hdies.  Granting  all  the  phcnonwna  tliat  be  (le«cnlics; 
granting  t)ie  flickering  lights,  the  attraction  of  hand.s  with- 
out reciprocity;  granting  all  liis  explanation  of  ki.-<ssin^  of 
the  non-exist<'iire  of  (.•Iiurcliyanl  gliosis,  —  still  it  does  net 
follow  that  111'  has  re^x-ale<i  imy  new  force;  it  imiy  bo  only 
some  function  of  a  force  already  kiuiwii.  Lastly,  it  Mcmg  tlie 
^•atest  wonder  of  all,  how  mystictd  jxioplc  could  ever  haw 
Htlachtid  ilie«is<!lvf--4  so  )>erti»Hdoiixly  to  the  idc»  of  Keicbeft- 
hacir^  odii;  force,  in  expUnation  of  their  own  assumed  phe- 
nomena. 


THE  SENSES,  TilElK  LfNUTS  XSD  TIIEIR 
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Iee  preeeut  is  not  an  in^pproprinlo  t'lmv.  for  an  pxpoctition  of 
facts  in  rolation  to  th<->  title.  Tiie  Briti.th  public  hiut,  lor  some 
yean  gouQ  by,  be«u  complacently  trying  to  decoivt-  tlic  kcjiacs. 
Popolar  tasUts  go  to  oxtrem&i;  probably,  then,  the  scaflon 
may  Iiuvc  como  for  the  qualities,  the  fatlaciex,  and  tlio  limits 
of  seimtiou  to  bo  temperately  received 

The  seuses  whereby  liuntan  buin^  arc  made  cognisant 
of  cxtvmal  impressions  are  five;  mad,  most  probably,  though 
niidiimonstntted  and  undemnnittniblt^  tio  animal,  whatever  its 
grade,  is  possessed  of  any  other. 

Of  these  iwnses,  on^  toucJi,  i»  exerci«vd  without  a  !<[)ecinl 
or^n ;  wIieFeii.s  the  rcmaJning  four  |kis«cs.4  each  an  organism 
fitted  to  iu  own  purpoiiQ  alone.  This  holda  mostly  good; 
nevertbeless  the  statement  is  not  so  alvsohite  in  all  jtaiticolars 
as  at  first  it  might  se^n.  For  mample,  the  line  is  so  ill 
defined  iMdweea  «mell  and  taste,  that  it  is  impossible  to  aver 
wbcro  one  bt^ns  and  the  other  ends. 

The  sense  of  touch  is  simplest  of  all.  It  is  cmlowed  K.'ith 
no  cpedal  organ,  though  in  every  animal  certain  parts  exist 
mon?  highly  endowed  than  others.  Human  being*  feel  best 
with  fingi.TS,  lips,  and  tiingne;  the  elephant  witli  the  extre- 
mity of  liis  trunk;  gi-aziiig  animals  with  their  lips;  whiskered 
(|uadnipcds  with  the  ncr\'oiw  ])a|>ilUe  situated  at  tbo  ba»c  of 
their  whiskers;  and,  to  xummarias,  that  part  of  an  animal  to 
which  the  cxvrcise  of  tJie  sense  is  most  usefol  is  alwaj-s  en- 
dowed witli  tlic  faculty  of  touch  in  the  highest  dogroc 
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Touch  U  not  only  the  most  simple,  hat  the  most  reUahlc 
of  the  senses.  Vision,  hearing,  smell,  taste,  may  easily  bo  de- 
ceived, but  rarely  touch.  Still,  even  this  sense  is  not  wholly 
iihsolvoii  from  Mlacies.  No  ideas  are  more  distinct  to  the 
mind  than  those  of  heat  and  cold;  yet  the  sensations  of 
e.Ttivme  hoat  and  extreme  cold  are  bo  nearly  allied,  tliat  they 
seem  identical. 

Frozen  mercniy  imparts  the  sensation  of  bnrning  to  the 
surface  it  touches;  and,  less  markedly,  so  does  contact  with 
a  metal  surface  wlicu  the  weather  is  very  cold.  The  chief 
iiuUcatioiiN  of  this  sense  are  the  (|ualities  of  hardness,  softness, 
heat,  cold,  levity,  weight,  smoothness,  and  roughness,  iu  iheir 
\'arious  de^'cs,  from  pleasure  np  to  pain. 

Tliiij«j;U  touch  wu  exjjerienco  most  of  th«  ordinary  oop- 
poreal  pttina  to  which  we  are  subject ;  noeilheless,  eadi  of 
the  i-enMJniii^  semes  cjiii  beget  these  opjiosito  impresuons. 
fStraiif^e  though  it  may  seem,  the  limits  betwwn  corporeal 
pleasure  anil  pain  m-e  liy  no  means  clear.  To  illustrate  by 
the  sense  of  touch,  tickling  is  nn  exiunple.  In  respect  to 
taste,  ciipcricucc  of  mustard,  pepper — indeed  any  condiment 
— testifies.  * 

Moderate  light  is  pleating,  brilliant  light  pauis ;  the  sweet- 
est of  oilom's  bocoine  unpleiLiniit  when  too  jwwerfnl;  and 
though  music  in  a  gcnenil  way  be  iigrteablc,  it  vitii/  become  a 
nuisance;  for  testimony  of  which  I  a]>{)ud  to  Mr.  Bahbage. 

A  curious  circumstance  aflecting  toucli  is,  that  the  gi^aler 
portion  of  the  hi-ain,  largest  of  all  the  ncrmus  centres,  is 
completely  insensible.  InHlances  nrw  on  record  of  the  ujifxjr 
partA  of  the  human  brain  having  been  sliced  away,  uut  only 
without  infliction  of  ]iiuu,  but  witliont  any  seeming  injury  tt> 
the  patient. 

ilallur  proved  that  tentlous,  cartilages,  and  boues,  wliiltt 
healthy,  are  ijuile  in^ienxilile.  Either,  when  diseased,  may  b^ 
come  the  went  uf  acute  pain.  Muscle — in  ordinarv  language, 
/feaA — is  for  less  sensitive  thau  skin.     The  surgiad  operation 
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Clilled  aettptmeturt  conRtsLs  in  tlirustiitg  tiharp  needles  dee}> 
into  the  flesh.  In  conducting  tliU  o]>ei'atIon,  ven*  little  pain 
is  felt  after  tile  neeille  boA  jienetrated  beloir  tlie  skin. 

EvL-ii  tho  special  organs  of  otlier  senses  are  endowed  with 
coinin^in  sensibility,  i.e.  touch;  and  for  that  reason  arc  sup- 
pliwl  ivith  nerves  other  than  those  belonging  to  their  own 
r»jiu(;tivu  special  scnseB.  Tlic  late  Sir  Charles  Bell  wiw  lirrt 
to  show,  thut  in  all  nerves  which  have  double  root;*,  one  is 
taad^up  of  nerve-filaments  belonging  to  touch,  or  onininoii 
sensation ;  llie  other,  of  filaments  ap^iertaitiing  to  motion. 

The  spinal  ncn^ea  arc  tj-pical  of  this  double-root  foi-ma- 
tioiL  111  every  sjiinal  nerve  an  anterior  and  a  jwnterior  iiiot 
arc  recognisable ;  of  these,  the  latter  appertains  to  toticli,  or 
common  sensation.  This  has  been  proveil  by  vivUeetiniiul 
i'xporimonts.  It  was  found,  that  if  the  posterior  root  of  cither 
of  the  spinal  nerves  be  cut,  the  common  sensation  of  the  part 
to  which  it  gixw  ia  utterly  abolished. 

The  seu!tes  an:  ull  allied ;  tliey  lud  and  tuiast  one  ano- 
ther; and  when  one  or  more  u«  abolished,  then,  as  common 
experience  teaches,  the  otliers  become  acute  to  an  extraor- 
dinary degree.  Considered  as  to  its  alliance,  touch  stands 
neai-est  to  the  sense  of  hearing ;  so  near,  that,  in  the  case  of 
certain  lower  animals,  the  point  is  not  determined  whether 
motion  following  a  noi»e  be  the  result  of  mere  tremors, 
surfnee- conveyed  through  touch  or  ordinary  .ten»alion  —  or 
wlivthor  of  sound-waves,  ihe  result  also  of  ti'enioi^  but  con- 
veyed to  the  aitditon.'  sensonum. 

Guide<l  by  tlie  same  evidence,  physiologists  are  not  agiv>e<l 
as  to  whether  the  sense  of  hearing  needs,  iu  all  cases,  the 
prusenec  of  si  special  auditory  a[)parata8.  The  result  may 
be  feehng,  or  it  nmy  bo  hcai'ing ;  tlie  problem  is  inJetermi- 
nate. 

Considered  us  la  it«  vicarious  function,  as  to  ita  power  of 
standing  in  aid  uf  defective  or  absent  seiisatiou  of  different 
({ualitics,  the  si^n.ie  of  vision  is  tliat  to  which  touch  is  most 
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iiitinuitcly  allied.  Of  this,  blind  pea[Aa  furuiab  examples. 
Even  though  the  calamity  has  supt-rveuwd  late  ui  life,  the 
juiticiit  soMi  makes  him^tf  competejit  to  ttiu  jwrfonnaiioe  of 
mort  ordiiiiiry,  and  Ma»if  extraordinarj',  avocations  o{  life 

Hubcr,  tli«  bee-master,  was  a  blind  mttn,  and  the  dc|»art- 
tncnt  of  natural  history  he  illustratcc)  needed  close  obMrva- 
tioii.  A  c«rtiiiQ  KcuiUl  botanist  wm  h  blind  man,  and  his 
kiiowlcdg«  of  the  local  flora  was  uarivallviL  Of  blind  guides 
records  arc  numerous.  Blind  prls  working  cle\-eriy  at  the 
sewing-nuchiuo  may  bo  seen  in  plenty.  In  all  these  aoa 
simikr  instances,  toodt  is  the  sense  wliicb  mostly,  if  not 
altogecbor,  tuAs  vicariously  for  ^  lost  sense.  So  vrdl  does 
it  accomplish  the  cxtnt  <lu^,  that  examples  am  not  wantiiig 
of  blind  people  ivho  luirc  not  only  grown  reconciled  lo  tb^ 
calaniily,  but  even  coniu  to  feci  {^teful ;  judging  that  thdr 
power  of  mental  com:cntration  was  increased  thereby.  The 
celebrated  matliematirtun,  Euler,  mndo  some  of  his  mort 
imjforlant  calculations  ufWr  ho  was  blind.  His  odmirjibie 
treatise  on  Algcbm,  at  ouct.'  the  sim^dust,  the  deepest,  and 
the  most  lucid  ever  written,  was  dictated  to  a  tailor  lad,  lonji; 
■ftcr  the  mathematician  could  see  no  more.  Milton  was  blind 
when  he  wrote  his  master  poems,  and,  more  extraordinaiy, 
Uomer:  more  extraoi-diiiari-,  that  is  to  say,  if,  as  many  critic* 
allege,  the  use  of  alphal>ctic  character  had  not  been  dis- 
covered by  thu  Greeks  of  those  days.  In  the  tlurv  last  casvn 
tuudi  cotdd  not,  it  is  obnous,  have  supplemented  \-ision ;  hut 
it  seemed  well  to  tliruw  into  one  group  the  examples  of  peo- 
ple growing  iudc|>endunt  of  so  important  a  sense  as  theouc 
ministered  to  by  the  oye. 

Though  the  degree  or  the  delicacy  of  touch  varies  in  dif- 
ferent species  and  in  different  inilividuals  of  tlio  same  speciea^ 
1  believe  no  case  is  on  record  of  an  entire  loss  of  tliis  sens^ 
suniUrly  to  what  happens  in  the  cose  of  sight  and  liearing. 
Through  accident  certain  special  parts  of  the  body  may  be 
deprii'ed  of  the  faculty  of  common  sensation;  and  the  entire 
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hody  may  he  mode  senwLtionicss,  as  t»  toiicli,  by  «  safficicnt 
doAO  of  uonitio^  tlio  actJ\-9  priiidjilv  nf  nimikithcKHl.  It  is  on 
record  in  jtrofi.'sxiona]  books,  lliut  certitiii  [wrsons  vrhn  had  dtig 
np  uiid  ciitcti  the  root  of  iiiunkKli(HKl  In  miMuko  for  faoi%e- 
r«di.tli  bvciime  completely  iintcii-iible  to  ordinary  Uiuvli. 

The  iiiiiiit  of  these  imlivMuals  was  perfectly  clear — jmlj;- 
tDciit  uit<-lutiili»d.  It  always  u  in  those  casot  of  [joisottiiig. 
Tltcy  all  dieil;  such  a  do«e  of  moukidiood  as  Uie  complcta 
alwenco  of  touch  implies  l>uiiig  almti/s  fittal.  .\»  a  plij'Mologi- 
cal  ileiDoiutntion  of  llie  jKiwer  of  ooonUu  to  almlixh  coninion 
seruntioii,  I  tiatv  more  tluin  once  seen  tliu  iullowiug:  a  nthhit 
stack  nil  ovt^r  witli  pins  and  ttecilIcK  xvillioiit  feeling  ]iuiii. 
Proof — the  aiiimal,  turned  into  n  pinr^iiHliioii,  ato  sprigs  of 
parsley.  This  lieniimbiiig  quality  of  aeunitc  is  of  gnat  value 
ill  many  t-juex,  wlivii  physical  jMiiii  ouiitot  otherwise  bo  alle- 
Ttated.  In  tiosloalouroax  it  is  sovereign.  I  have  never  met 
with  a  case  of  toothncho  tliat  was  not  alK-viated  in  ii\'e  minut«s 
hy  the  judicious  nppUcab'on  of  aconite. 

If  it  be  not  ungratciiU  and  almost  irreverent  to  say  so, 
touch  (common  sensation)  is  the  least  elaborate,  the  most 
Tolgar  of  the  ii\-e ;  and  yet,  pcrh&p<,  of  all  the  most  reliable. 
Begnrded  as  to  'n»  Jaeulty  ofcouvu^Hng  eiEtemal  impressions, 
it  rarely  deceives  us,  Tlic  eonjuror  can  make  nothing  of  tltis 
faithful  sense.  Vision,  hearing,  he  readily  cheats ;  in  proof 
of  whicli  the  prcstigiator  and  tlie  ventintoqnist. 

>Ve  often  fiuicy  tastes  when  there  are  no  tastes ;  smells 
when  tJiero  are  no  smells ;  but,  even  In  tlic  wildness  of  dre.am- 
huiil,  we  rsrely  seem  to  feel  an  object.  Why  the  words,  7'm 
jiflCT  U  teiti  rmf  oictt  eye*,  have  come  to  1m:  such  a  guarantee  of 
Imlli,  it  is  difficult  to  explain.  Far  more  just  n-ould  the  ex- 
pression be,  *  Vve  touched  it  with  my  own  fingers,' 

As  thvTc.  would  appear  to  be  a  certain  alliance  between 
the  (acuities  of  touch  and  hearing,  let  us  take  hearing  next. 
Thi*  sense  is  ministered  to  through  special  organs,  the  eara; 
save  iK-rliaj)*  in  those  a{K)cnphal  eases  already  noticed.     The 
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beuinjf  upp»rattis  miiy,  iti  genera]  terms,  bo  divided  inU> 
exu^niul  atii)  internal:  tlic  foimcr  to  cxJloct  and  direct  tlic 
trvRiot^  or  vil>nitii)D^  whicli  iK-gct  scnNitiou ;  the  IaIUt  to 
rei^iYc  tliu^c  tremors,  and  bring  tbcm  int4t  rclntion  with  the 
uwlitorA'  or  »]>cciid  hearinj;  nerve. 

Thv  first  tliin;!;  to  strike  nn  obiwrvcr,  tiikiTig  cn«;ni:<unce 
i0Omiiy  of  external  boaring  a])panitas  in  t)ic  higlii-r  iinimol^ 
lii'  6>t  variety  as  to  shape  and  direction  of  thu  vxtcmul  ear. 
Predncious  animals  liare  th«r  cais  directed  forvrards ;  timid 
wnimals,  sacli  a-t  bares  and  rabbiti<,  bai-kwurd.  Oxen,  horsey 
donkeys,  and  nudes  cuii  i>oint  tlieir  ear-trnnipets  in  wbaterer 
directiou  tlicy  like.  I  accept  Mr,  Darwin  of  tbe  Zoonomia  as 
my  authority  for  the  stateinent  that,  when  boraea  «r  mules 
arc  travelling  in  single  fdv,  the  leading  animal  pricka  his  ears 
(bn^-ard,  (be  rear-guard — as  one  may  call  him — backwards. 
The  eaiise  of  this  difference  is  obvious  when  reflecti-d  npon. 
Tbe  foremost  auimal  is  most  concerned  to  hear  sounils  b 
advance ;  the  rear-guard,  souuds  behind. 

j^mongst  men,  savages  usually  have  projecting  ears;  the 
habit  of  ii^tviiing  to  di.^taitt  sounds  liuving  promoted,  it  sboulil 
seem,  tbe  develo]>ment.  When  a  civilised  individual  wunia 
to  hear  very  tlistinctly,  he  bolda  bis  hand  up  in  sncb  a  wav 
at  to  iiiipnivise  »  large  external  eiu*.  Deaf  [>eople  iiioreaNe 
the  effective  length  of  l/ifir  external  ears  by  devices  of  niutol 
— hearing-trumpets;  the  reason  obvions. 

Internally  the  ear  is  subject  to  mticli  variety  in  diffi-rent 
animals.  Assuming  the  inleruai  auditor^'  appamtux  of  mnii 
as  ivfaca],  we  find  it  consist  of  a  labyi-uitliine  maze  of  bonf 
mnt<-nal,  constituting  an  extensive  passage,  In  which  auditory 
vibrations  must  linger  before  arriving  at  a  membrane  cjiUeJ 
tbe  tjfmpauum,  or  drum  of  tlie  ear.  Dehiud,  or  internal  to 
the  tympanum,  is  a  passage  which  leads  to  the  tbroat.  It » 
called  tlie  Jiustiichian  tube :  the  clilef  use  of  it  is  imagined  bv 
phy^olo^sts  to  he  equalisation  of  atmospheric  pressure  ou 
both  ades  of  tbe  drum-mcuibrune. 
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Some  of  lis  Iinvc  dcscc-ndcd  in  the  divinp-lioll,  no  <IouI)t, 
aud  tliou  have  e-xju-rk'nccd  a  curtain  unpk'Asant  itumtuliuii  in 
the  ears.  It  h&ln  for  somv  little  time,  niid  tlicii  cuiuics ;  the 
period  of  cessation  being  indiciited  by  a  crusbiug  M)niid,  lu  if 
somothinjj  inside  tho  i-nr  liivl  broken.  Tlio  pnin  i*  n-fn-ablo 
to  pressure  of  tlio  atmo>|ibi.'n;  upoo  tiiu  tympnnimi  f-\lunia!!y; 
the  crush  results  from  uir  fiudiog  its  wur  !iiid<lv]i1y  tlirongh 
the  Eustachian  tube.  On  tuccnding,  the  symptoms  return, 
hut  from  an  ojiposito  caiiMj;  the  ebiel'  pressure  then  Iwiiig 
internal,  not  I'xternai.  Appi-eciation  of  the  cause  suf;gcsts  an 
esi«y  mode  of  prevention — moreover,  it  is  always  effectual. 
If,  daring;  the  descent,  the  lips  and  niKte  being  cloaetl,  an 
eSort  to  snallow  be  made,  iIiuh  (■onipit'Hsinf^  air  within  the 
cheeks,  the  unpleoMint  wasation  wi!l  be  »li.Hent. 

In  most  invertebrate  animals  there  exist  no  parts  which 
ttxi  be  refern^d  to  »|K'ciaI  organs  of  hearing,  n.i  in  the  higher 
classes.  Neither  ean  tho  motion  of  a  creature  under  die  in- 
ttuence  of  sound  be  recognised  as  a  proof  of  existence  of  the 
faculty  of  hearing,  as  ali-eoily  noted. 

The  lon'Cfit  aniniak  in  whicli  n  special  auditory  apparatus 
is  recognisable  are  the  crustaeeu.  Li  them  the  cars  are 
placed  at  the  lower  surface  (if  the  hcaii,  on  either  side,  at  the 
base  of  the  lesser  antenna.-,  Tliey  are  very  nidinientary,  cou- 
siating  only  of  a  menibranonH  sac,  mmn  which  the  auditor}* 
ner^■e  is  expanded.  In  the  ccpiialojKida,  or  cuttle-fish  tribe, 
the  special  auditory  a])paratu»  U  rather  more  elaborate  than 
iu  the  Crustacea;  but  still  wry  rudinieutan'. 

jVmongst  vertchratt?  animals,  fishes  an-  those  in  which  the 
^cial  auditory  apparatus  is  simplest.  Fiisl,  every  trace  of 
exteruul  ear  is  wholly  wanting ;  internally  there  is  no  cochlea, 
or  convoluted  tube,  tlm  part  in  which  sounds  are  causeii  to 
linger  to  the  sense  of  higher  animals.  Fishes,  however,  arc 
provided  with  an  auditory  labyrinlli ;  either  wholly  encloMxl 
in  the  skull,  or  else  between  the  walls  of  the  skull  and  tlie 
brain.    Tlie  other  peculiarities  of  the  auditory  organ  of  fishes 
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eooM  not  be  itUlMl  viihout  more  ftnatomical  refvrcnoos  tfaui 
K'tit  Uw  oecasion. 

In  replilw  ami  amphibia  tlie  aoditorr  organ  is  in  cveiy 
case  more  &llv  de%-cIop»l  than  in  SsIks  ;  but  in  diffrrvnt 
species  to  a  %-ai7ing  extent.  Thus,  whilst  some  amphibia 
■poeaoBO  a  tvmpamun,  or  ear-dmm,  others  are  not  so  far  lui* 
Tanked.  Most  ^ogs  and  toads  bare  tfa«  hononr  to  tvprcsent 
the  higher  gradation.  Tliey  have  dnuns  to  their  «ini :  istx- 
pents  have  not. 

Certain  amphibia — tortoises,  lixards,  and  crocodiles,  for 
example — not  only  posaess  drums  to  then*  ears,  bnt  thi'  or- 
ganism called  by  anatanists  EurtiKMan  iH&es^triuniH^t-Itke 
prolongations  eSecling  communicatioo  between  the  tbrnat 
«ud  internal  ear,  as  already  explained.  From  rc|)liles  »e 
arrive  at  birds: — creature*  which,  anatomically  n-ganled, 
fhnu.-«h  tfao  conttccting  link  between  reptiles  and  iiuunmalla. 
In  birds  the  hearing  orgnns  diSer  hot  sliglitly  rram  those  of 
the  ht^ier  amphibia :  being  alDiost  identioal  with  tiic  auditor; 
apparattLS  of  lizards  aiid  crocodiles. 

At  length  we  come  to  the  higher  grade  of  aoimatcd 
craation  —  mammaiia.  Here,  generallr,  it  may  be  afHrmcil 
that  the  anditory  apparatus  follows  one  scheme:  that  of 
which  the  hearing  or^^s  of  roan  ore  t^-pical.  i^ccjitiqns 
codst.  The  cetacea — dolpliins,  whales,  and  porpoises — hafe 
no  external  ear.  The  presence  of  snch  an  or^ian  would  pn>- 
bably  impede  the  elenr  nin  of  those  animals  through  tlie 
element  in  which  they  wholly  reside;  just  as  linen  hung 
over  the  odes  of  a  ship,  or  weeds  growing  from  the  huU| 
bnpode  her  sailing  ((tialitics.  Tlte  oroithorh^-nchus  —  that 
Anstralian  pinrnil(>:c  —  U  also  conspicuoits  by  the  absence  «f 
an  external  ear. 

^leaking  of  hiunanity,  it  may  be  said  that  all  the 
except  tone)),  minister  ti>  a  corporeal  and  a  poetic  life  as 
This  rcinori:  holds  good  of  sound  to  a  very  high  dcgiw: 
apprcdatiou  of  somid  as  mere  noise  reproseuling  the  fumivr; 
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appr^ation  of  sonnt)  as  miitu;  the  Istler.  An  attempt  will 
be  made  to  explain  in  nhat  music  consists  hy  and  by.  In 
all  that  relates  to  appi-eciation  of  common  noise,  man  is  very 
poorly  endowed  W  comparison  with  many  animals;  but  in 
the  facaltj-  of  appreciatinjr  and  enjoying  mvtie  he  seems  pi-e- 
eminent.  Stttm,  I  say,  for  one  must  speak  gumiledly,  IIow 
do  we  know  whetlier  the  nightingale,  the  canary,  and  other 
feathered  songaters  of  the  air,  may  not  hare  aa  keen  a  relish 
for  the  melodies  of  themselves  and  nei^Iibonrs,  as  we  for  the 
struns  of  ourselves  and  our  voc-al  and  instniniental  favourites  ? 

Singing  birds,  however,  have  not  risen  to  hanuony.  Coun- 
terpoint must  be  ■shibboleth  to  them ;  and  though  many  have 
•  limited  power  of  learning  new  strains  (I  have  even  heard 
two  bulltinchcs  whistle  first  and  second  in  a  duet),  ihey  can- 
not invent.  The  most  curious  fact  about  bird-music  is,  that 
although  different  species  sing  together  in  the  wihhI^,  until,  on 
a  summer  day,  the  whole  air  is  treninkiri.t  with  bird-intisic, 
and  although  eacit  singing  bird  warbles  in  a  dilTerenl  key, 
no  discord  to  human  ear  is  perceptible. 

This  is  a  very  curious  matter — one  that  musicians  wdl 
know  how  to  appreciate.  Shall  we  affirm  that  singing  birda 
have  vBT)'  fine  musical  ears?  or  sliall  we  put  their  extreme 
accuracy  down  to  instinct?  Certain  it  is,  explain  it  as  we 
may,  they  never  sing  out  of  tune,  *  Ce»  jxtUt  eoqiatu,  ils 
ehauttia  ti  justej  said  poor  Madame  Pasta  to  a  visitor  who 
wn»  listening  to  her  canaries.  Whether  any  animals  can  like 
—I  will  not  say  appretiate — music,  as  we  onderstand  music 
to  bo,  is  debatable.  The  belief  has  gained  currency  in  many 
parts  of  the  worbl,  that  snakes  show  tlii.4  partiality.  I  do  not 
know  what  to  say  about  it  from  my  own  exiHiriBncc,  bwt  my 
wife  holds  to  Iho  belief.  We  generally  have  |>et  snakes;  and 
my  informant  protests  that  they  come  near  to  tin-  piano  when 
»he  is  playing.  The  main  ground  of  hur  faith,  however,  con- 
uste  in  this,  tii.  a  certain  pet  siuikc  that  had  escaped,  and 
liid  himself  some  <lays,  was  found  at  last  nestled  t»  the  piano, 


L 


sso 


THE  SE^ISEB, 


amoiifist  the  wTres.  This  would  rather  jjidvc  too  much,  if 
anything.  Emconcod  so  near  tJie  fountuiu  of  inuHic,  the  effect 
should  stem  to  haxc  bct-n  the  rcwrse  of  mtisicrtl. 

As  ^ound  consists  of  waves,  larger  us  th«  souud  is  lower 
in  pilch,  smaller  as  it  is  more  acute — so,  accordingly,  as  dif- 
ferent vravtij  of  difforcut  magnitudes  arc  nmuiged  to  pass  on 
to  the  ears  evenly  or  unevenly,  cither  a  mere  noise  or  else 
music  results.  The  concordance  of  musical  waves  may  be 
illustrated  by  the  parallel  caw  of  a  shorl-legjied  and  a  long- 
kggi-d  person  walking  together.  The  two  cannot  be  expected 
to  take  equal  strides ;  still,  it  by  uo  means  follows  that  tliej- 
must  walk  unevenly.  If  Short-legs  ,«tc]>i(  twice  to  Long-leg^ 
once,  the  result  will  be  even ;  if  fuur  tiine»,  still  even ;  and 
other  ratios  arc  soon  ob^'ious.  Thus  is  it  with  inuMC-— with 
that  |)art  of  music  termed  accord,  or  liat-nmny,  obviously, — 
oiul  with  melody  too,  if  we  remember,  what  is  the  fart,  that 
melwly  is  nothing  else  tliau  retrosj>ectiTC  harmony — the  me- 
nion,"  of  notes  gone  by,  whose  meraorj-  still  lingers. 

\Vhen  two  somid-wavcs  arc  propagated  simtdtaiicously, 
one  being  half  the  si^u  of  the  other,  the  small  waxt^  vibrating 
twice  to  the  olicr's  once,  then  the  two  coalesce  so  absolatcly 
that  the  ear  recognises  them  as  one.  Tlie  sounds  conslitntc, 
ill  fact,  tile  fundamental  tone  and  its  octave  If  a  tense 
stiing,  which,  on  being  struck,  yields  any  definite  musical 
note,  be  stopped  half  way,  and  either  part  agmn  struck,  the 
uot«  ]>roduced  will  be  an  octavo  above  the  oripiml  note.  This 
may  he  at  once  perceived  on  tlie  guitar ;  where  cither  of  the 
six  ttrings  stopped  upon  the  twelfth  fret  (half  way)  will 
pnxlucc  the  octavo  of  the  oiigina]  string.  The  other  latioi 
of  sound  most  easily  diserimiiiatod  by  the  ear  are  of  two  to 
three ;  being  that  of  the  fundamental  note  to  its  ftfVk :  next 
of  four  to  five,  or  of  the  fundamental  not«  to  its  third.  If 
the  fundamental  note  be  indicated  by  four,  then  its  tlilrd  will 
be  represented  by  five,  its  fifth  by  six,  and  its  octavo  by  eight. 

Sound  is  a  ileceptive  seose.     We  often  imagiDe  singings 
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the  flars,  real  niMsc  being  absent,  and  tlie  TentriloquLat 
c«n  client  ax  jart  when  he  will.  Still,  this  sense  U  less  dt- 
ce{>tive  tbnn  vision. 

From  the  seiuc  of  heai-ing  wo  nstarally  pass  on  to  that 
of  oecitij;— vision;  the  two  being  nearly  allied.  ThiN  holds 
good,  wliuther  witli  Newton  we  adopt  the  opinion  that  light 
if*  tlie  result  of  minute  particles  darted  awfiy  from  luminous 
bodies  (ii  theory  nearly  obsolete) ;  or  whether  we  aecept  tlie 
uniliilutory  ibi^ory,  as  it  is  called,  based  on  the  iLisiniiptioii 
that  lijjlit  ('on»i«ts  of  waws  ]>ropapatcd  tbnnigli  a  certain 
very  attennattnl  medium  called  'cthiT.'  A<lo|>ting  the  second 
theory,  tlien  will  tJie  close  analog)-  between  the  phenomena 
of  light  aii<l  suiind  be  too  obvinns  for  comment;  but  if  the 
former  —  the  Ni'wtonian  theory — this  conneclion  between 
the  two  will  not  be  so  appun-nt.  To  make  it  obvious,  how- 
ever, I  need  merely  remark,  that  optical  tlieories  do  not 
affect  optical  ratios.  Whatever  thcorj'  of  light  be  diosen, 
the  rntiw  of  colour*  to  each  other  are  wcU  ascertained  and 
immutable. 

As  concern*  the  percc]>lion  of  light,  the  demonstration  is 
almost  absuhite,  that  n  special  organ iwitic)n,  the  eye,  is  in- 
di^^pensablv.  1  say  almost,  for  two  reasims  of  diverse  origin. 
First,  mere  reganl  for  logical  sequence  will  never  warrant 
the  nalnraiim  in  affirming  conclusively  that  a  creature  low 
in  creation  ronmi(  have  aiiv  appreciation  of  Hglil  becaiLte  it 
haa  no  eyes.  The  postidate  is  not  Iwyoiid  all  inedibility, 
that  mere  surface  rtilntioii  of  the  skin  of  Hio«c  animals  with 
luminous  emanations  nuty  constitute  a  sort  of  inferior  seeing 
[xjwer. 

The  otlier  reason  is  adduced  as  a  pure  matter  of  defer- 
ence to  those  amiable  but  impressionable  ladies  and  gentlemen 
—  hwlics  mostly  — the  mediums,  the  claJrv'oyants  and  elair- 
voyuiites.  If  what  they  allege  be  true,  why,  then  it  stands 
to  testimony  tliat  some  people  can  see  with  their  tinger«— 
ny,  and  other  parts  too, — with  dorsal  and  glula;i  muscles,  for 
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instance.  TliCM  iinatonikal  words  are  oseil  for  their  brerity. 
Let  thv  fiiniily  doctor  explain  them. 

1  [itt.is  oil  to  ooiiiidiT  tlie  question  wlicth«r  light  can  be 
develojM-d  from  .animal  bodies  <Jt  inltmo,  and  bo  cmittod. 
"Ry  pn.'Ktnre  on  our  eyeballs  we  can  produce  tka  impression 
of  luininou.t  riufrs;  aitd  j^tlemen  wbo  do  th«  pTigili»tic  n- 
oonU  for  H]K>rtiiig  pajiers  liave  often  testified  that  »>-and-«o 
knorked  lire  ont  of  somebody 'a  eyes.  Then,  again,  we  have 
seen  ratA  glare  at  ub  in  tlie  dark :  phcnomcua  all  in  aocord- 
unce  with  tlie  belief,  old  as  Flato,  that  animaU  really  liave 
tJie  power  of  ^neratiug  and  emitting  light.  According  to 
that  philosopher,  the  gocb  had  given  to  the  cyea  just  the 
needful  amount  of  fir«  to  make  objects  visible,  but  not  enough 
to  bum  them  up,  or  make  them  dangcroui  tu  objects  thoir 
glancis  rested  upon ;  which  provw  the  inferiority  of  Greek 
to  British  young  hulte«.  In  the  reoonU  of  aurient  and  mo- 
dt.'e^al  fable,  however,  one  exceptJon  waa  recognii«d—  Uie 
basilisk  to  wit,  of  whom  more  anon.  In  Midler's  Arcliivn 
a  medico-legal  rase  is  mentioned  in  wliicli  a.  person  was  said 
to  have  recognised  a  robber  by  light  struck  from  his  own 
eye«;  a  stataocnt  to  which  the  learned  editor  demurred. 

ToMching  the  eye-glare  of  cat*  and  other  predacious 
animal^  it  h  enough  to  statt^  that  it  can  never  be  seen  in 
complete  darkness;  moreover,  im  Prevost  demonstrated,  the 
eyes  of  a  dead  cat,  even  wlien  cut  out  of  the  head,  can  glare 
as  well  ut  liWng  ones.  Tlie  oonclusion,  then,  is  obvious. 
Concerning  the  basilisk,  of  which  I  stand  }>lcdged  to  give 
account,  the  testimony  was  this :  to  wit,  that,  somcwtiere  or 
otiier,  there  was  some  creature  or  another — whether  dragon 
or  serpent,  not  clearly  made  out — wliosy  eyi^-glare  was  so 
deiully,  that  no  other  eye  could  meet  his  luid  live :  no  other 
eye  save  one,  and  that  the  weasel's.  Tlie  ha«ili»k  destroyed 
e:\'ciy  tree,  plant,  flower,  or  herb  he  ciune  near  save  one, 
tie  ne.  The  weasel,  cogniMiit  of  ttiis,  would  gorge  himself 
with  ni^  then  go  forth  and  bout  out  imd  tight  and  kill 
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the  basilisk.  We  percehe  a  foundaUun  Ut  tlii.'t  talo.  A 
certain  £a&t-Indiiui  wea-icl-Iike  crcaturo  Si.-n'i.-4  tUi!  dreaded 
cobra  predaely  in  tlii*  wi»^  and  befijrw  gdinj;  out  to  fight 
be  ^iies  on  a  certain  vej;etabl<^,  but  not  thv  ni«. 

Ba&ilLik-huntiu<;  must  have  been  diinj^iaiuLi  sjiort  formon, 
yet  men  were  fouiiJ  to  do  if-  Tlie  Iiunler  carried  a  mirror 
ID  front  of  bjm,  in  wbidi  the  luLsilisk  met  Iiis  own  ffoc, 
and  feJ]  down  dead.  Basilisks  lived,  it  is  wntlen,  until  com- 
paracivelv  modern  periods,  only  tlioy  seem  to  Iiave  changed 
thdr  domicile  from  deserts  and  fbresu  to  mines  and  wella. 
The  records  of  early  mining  abound  nith  statements  of  people 
wlio,  descending  and  meeting  the  basilisk's  gaze,  fell  down 
dead.  Tlie  explanation  is  plain ;  it  was  not  what  they  saw, 
bat  what  tltey  breatlied,  that  killed  tliese  personit.  They 
inhaled  some  noxious  gas ;  what  wo  call  choke-damp  now. 
In  respect  of  tlic  pwrtry  of  vision,  I  am  but  canually  uotc 
it.  The  painter's  art,  in  so  fiir  as  relate*  to  colour,  de- 
pends tliereoii ;  the  houseitecorator'.s,  tlie  d^cr'^  an<I  calico- 
printer's.  All  tliat  belongs  to  the  harmony  of  dress  is  iu 
the  same  category.  Are  tliese  tilings  not  written  in  the  book 
of  Moiuieur  Chevreul } 

^Tutc  Mid  smi;ll, — we  will  take  them  together,  inasmuch 
a*  they  are  nearly  allied ;  so  nearly,  that  it  would  be  impos- 
sible to  draw  the  line,  in  many  case^  where  one  begins  and 
the  other  entU.  When  one  is  disordered,  so  ia  the  other; 
whuii  one  ceaiea  to  act,  the  other  languishes  in  force.  For 
example^,  inoMt  of  us  are  supposed  to  know  the  dilTervnce 
by  taste  between  port  and  slierry ;  yet  if  tlie  eyes  bo  blind- 
folded, and  the  two  wines  lasted  in  succession,  frvciuent 
mistakes  a»  to  identity  will  ivsulL 

In  matters  of  taste,  c'ett  le  pretnitr  pas  qui  eoute.  Nobody 
who  has  stu<iiL-d  the  |ih>'siolog}'  uf  the  senKcit,  and  who  i.s  in 
the  fKXuieMion  of  his  own,  would  ever  dream  of  uncorking 
buttle  nAcr  bottle  of  Moi-t's,  or  Veuve  Cli^uot's,  or  Pipci's 
champagne,  at  ten  and  nx  or  thereabout,  for  the  delectation 
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of  Ills  gucits.  It  suffices  to  pitch  the  gtutattoiy  key  with  either 
of  tlieee,  tbeii  follow  up  with  Svri^  champagne  at  three 
shilliiif^  the  hottle  or  so.  The  ohject  i»  to  [Jease.  The 
guests  will  be  pleased :  effect  identical. 

In  discusHUig  the  qualities  cd'  hearing  and  Ttsimt,  it  was 
easy  to  prove  the  reality  of  u  harmony — an  accordance  *A' 
ci-rtaiu  sounds  with  certain  othtr  sounds,  of  certain  colours 
with  ot/ttrs.  Exists  there  a  condition  of  harmony  betwc«a 
sounds  and  ta«tcs  each  to  cachT  The  cose  is  beset  wit^ 
difficulties,  not  expcrieiin-d  whilst  sight  and  heaiing  were 
in  dehate.  Whatever  the  suliject  investignt<>d,  the  process 
of  reasonuig  acijuin-s  precision  so  suon  as  the  functions  of 
number  and  quality  can  be  eucccssfolly  broagtit  to  Itear. 
Acoustic*  luid  ojjties  itru  both  reduced  to  matti«tn«tical  data 
and  fonnula> :  not  »o  the  scieiitre  of  taat«  and  snicl]. 

Cooks — knights  of  the  cordon  hUa — will  swear  to  the  har- 
monies of  ^iststioD.  The  probability  is,  they  are  right ;  else 
why  should  there  be  repugnance  to  turbot  witli  currant-jelly, 
or  roast-lamb  with  soyt  I'erfumen,  agniii,  will  tell  you 
tliat  the  mingling  of  .icents  in  imch  maiint-T  that  tlii-^*  shall 
compose  well,  and  come  agreeal>ly  conimen<led  to  the  nose, 
inrolres  a  knowledge  of  smell  harmonies  both  varied  and 
profound.  That,  too,  may  be.  One  may  accept  the  state- 
ment on  faith ;  but  one  cannot  make  it  the  subject  of  mathe- 
maUcal  domoustration. 

From  this,  might  it  not  seem  that  onr  Horschela  and 
Bpcw.iton,  our  Wheatstones  and  Savarts,  arc  the  more  plod- 
^ug  realintit ;  our  U<les  and  Soycrs,  our  I'lesscs  and  KUumels, 
the  veritable  poets — men  inspired  by  an  ardour  they  know 
not  what  *     Again,  (Ais  may  be. 

In  all  aniinal.i  enilutvud  with  taste  (some  would  seem  not 
to  have  this  ttt^nse),  the  »]>e('ial  organism  consists  of  the  tongne 
and  soft  imtute.  Normally,  taste  is  llu-  rc^sult  of  soluble  matter 
coining  intmedliit'cly  in  eontiict  witli  the  tasting  organs :  still, 
not  iiivHiiably.     Thu^  electricity  can  give  nsc  to  the  scusa- 


J 


LIMITS  AND  TSBIB  FAIJ.ACI 


tioii  of  taste,  as  may  easily  be  shown  by  many  simpk-  oxperi- 
inviits.  Otio  of  till;  most  Einipli^  consists  in  bringing  almost 
aiiy  two  (lissimilai-  metals  in  contact,  then  touclnnj^  the  Yum 
of  cniitact  with  the  tongue.  Thus,  if  a  disc  of  ziuc  be  laid 
on  the  tongue  alone,  tlnjn;  is  no  taste ;  tliu  same,  if  ii  disc  of 
Mlver.  If,  however,  the  two  be  brought  into  contact,  and 
Uieii  the  tongue  be  a})]>lied  to  the  pouit  of  contact,  a  saline 
taste  will  Ikj  cxixTieiicfd. 

Th«  orgiin  of  sracll  ailmita  of  much  variation.  Thus,  in 
ni05t  nrjuatic  animnk  there  is  no  communication  between  the 
olfuclor}'  and  bn-iithing  organs;  the  niisal  chambor  being 
pcr%'ious  only  in  front.  The  cliief  diflfcreuce  between  the 
otfUetory  a|>parutii»  of  fishes  and  reptiles  is,  that  in  the  latter 
there  is  iilwayx  a  conimunicntiun  with  the  breathing  nppiir 
ralm.  In  tlie  invctrtcbrat-i  little  is  known  about  the  organ 
of  snicU ;  though  in  many  the  sense  is  acate.  The  bluebottle 
fly,  for  example,  not  only  deposits  hcr  eggs  on  gamcy  meat, 
but  also  ii[*on  It  plant  (the  Stq^eKa  liirstOa),  the  odooi'  of  winch 
closely  rca^-nibles  that  of  aniitml  putrefaction. 

The  mere  acutenexs  of  hnnuin  HmcU  diminislies  by  civili- 
sation. Savages  have  the  fnculty  in  a  higher  degree  than 
civilt^  mankind.  Mumboldt,  In  \iU  political  i-ssay  on  Xetv 
Spain,  informs  »s  that  the  natives  follow  np  thoir  enemies  bif 
Ktnt,  mill  that  they  have  distinrt  terms  for  the  smell  of  a 
European,  a  negrn,  aixl  an  American  Indian. 

Aceoniing  tn  Sir  1 1.  Davy,  evert'  individual  has  a  different 
smell,  and  so  has  every  road,  lane,  and  patli — to  dog*.  The 
Kalmucks  are  extraordinarily  acute  as  to  smell,  sight,  and 
hearing.  They  scent  6res  and  camps  at  long  distances,  and 
hare  only  to  be  near  a  brute  to  become  aware  of  his  presence 
by  smell  alone.  Blumenbach,  the  German  physiologist,  tes- 
tifies to  tJie  follon-ing  ]>ersonal  experience,  illustrating  his  own 
acnteness  of  smell.  Accompanying  once  a  Lotulon  phya- 
cian  in  his  round,  they  came  to  a  house  where,  on  entering, 
the  German  uond  a  smell  like  that  of  smoked  bacon.     Four 
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mulatto  children  lay  bedded  vithb.  The  woman  had  mani«d 
a  mulatto. 

Fhysiolo^sts  have  fpeqncntly  dlscossed  the  possibility  of 
certain  animuU  feeing  endowed  with  u  sense  of  whicli  man 
knows  nothing;  »nd  metu])hy!'ician3  the  qnefitioii.  What  would 
constitute  a.  nvw  sense?  'The  essential  attribute  of  a  new 
sense,"  remark.^  Miiller,  'is  not  the  perocption  of  internal 
objects,  or  influences  wltich  urdinunly  do  not  act  upon  tlie 
senses;  bnt  that  external  causes  should  excite  in  it  a  new 
and  peculiar  seDsati<Hi,  difllctvnt  from  all  the  sensations  of 
oar  five  sen<es.  Such  peculiar  sensation  will  <lc[)eiid  on  tlie 
powers  of  the  nervous  Ki,*stem;  and  the  possibility  uf  tli£ 
coListencc  of  sncli  a  faculty  in  some  animals  cannot  a  prion 
be  denied.' 

Kow  thus  will  we  dismiss  tlirtsc  faithful  monitors,  as  they 
are  called.  Faitbfiil — ye.*,  but  not  infallible.  They  want 
cloae  watching.  Do  our  very  best,  they  will  often  deeci^'C— 
vision  especially,  ax  even  the  tliiml)l&-ri(igt;r  can  prove.  Some 
amonpit  n«  do  not  ito  our  bc«t :  some  of  us  liko  to  be  cheated, 
taking  it  ill  wiii-n  people  set  us  right. 

Speculating  on  the  probabilit)'  of  an  additional  sense,  it  ts 
a  comforting  b^ef  to  cherish,  and  rational  withal,  that  the 
same  Being  that  gave  us  Gto  might  Iia^c  given  us  more,  and 
wwtf  hereafter.  Then  the  mysteries  that  now  perplex  many 
will  be  un\'cile<l ;  things  sccii  uow  as  through  a  glass  daridy, 
aa  the  suu  manifest. 

Uncomfortable,  vcrj',  to  hold  tho  belief — with  llr.  Bah- 
biige — in  eternity  of  sounds.  His  notion  i?,  tluit  a  sound  once 
evolved  never  dies,  bnt  goes  vibnitiiig  on  for  over.  HorriUe 
beb'vf!  No  woiuler  he  tries  to  put-down  hand-organs  and 
hunlygnrdies— worse  still,  German  brass-bandsl 

The  most  reniitrkable  instance  of  scusc-doccptioo  that 
ever  eame  nnder  my  notice,  was  that  of  a  Xiondon  roaster 
priuter,  who  partook  of  undeniable  Vi'u\'»  Cliqnot  in  my  pre- 
sence and  on  a  fresh  palate,  belicvlug  it  to  be  gooseberry 
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winel  Tbe  case  was  as  follows: — A  certain  barrister  (a 
newspaper  proprietor)  was  seated  one  mominir  over  that  nec- 
tariferous liqaor,  at  chambers,  in  company  with  deponent. 
The  printer  was  announced.  Some  little  matter  of  finance 
it  was  that  bronght  him  there. 

'If  he  sees  us  at  champagne  so  early'  (It  was  morning), 
said  my  friend, '  he'll  press.  Til  pass  it  o£F  for  goosebeny. 
— Gloosebeny,  sir ;  my  mother's  make ;  take  a  glass.' 

He  did  take  a  glass — and  be  sipped,  but  spat  out  the 
vine,  saying,  '  Good  imitation ;  but  I've  tasted  better.'  He 
ms  oat  of  temper  that  morning. 
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Whether  hiimut  nntiire  im[)rove*  by  lapK  of  time,  or  re- 
nuiin»  the  Niimt-  wikiI'  unci  w<.'ft  ofgootl  nn<t  evil,  mingled  ia 
the  ivni^  |ini|HiH.ioii.i  tts  uf  yor^  ia  a  ([uestioii  undetermined, 
periifi|is  iiulctcniiinate. 

Optimist:*  hold  to  the  belief  tliat,  oven  on  tliLt  t'ortlily 
field,  llie  clay-iinprisoned  ^oiil  of  man,  manacled  and  sliackled 
tliou^h  it  be,  can  attain  a  goal ;  troni  nhicli  startin^j  otlier 
cU,T-impri»om-d  souls  can  onward  pa«s,  each  to  another  )and- 
marlc  motv  near  perfection.  Pcsamists,  taking  a  glooouer 
view  of  litiniaaity,  bclici'c  thnt,  considered  all  in  all,  man  is 
pretty  much  aa  he  was  and  over  will  be :  that  if,  in  one 
res]>ect,  an  advance  towards  goodness  be  made,  in  aiiotlier  it 
is  (.■oiuiterbuloitcc'd  by  some  coii>pen.tatiiig  1u]mc  toward  that 
goal  of  evil  which  is  the  realm  of  fallen  npirits — the  'kleine 
Gott  der  Welt'  ever  being  ami  to  be,  portly  gwl-Iike,  partly 
Katanic,  else  he  would  not  be  man. 

Either  assumption  ia  compatible  with  the  Hiibject  of  this 
esaay,  namely,  the  amelioration  wliich— of  late  x'cars,  far  too 
\tkXe — has  taken  place  in  treating  the  insane. 

Tlioso  nmongiit  u.s  who  study  the  world's  way  of  paying 
def<^'nmce  to  humanity's  better  elements — to  virtue,  chariQ^, 
pity,  anil  whatever  else  of  good  lingers  within  us — must  own 
each  to  hia  own  conscience,  though  perliaps  not  openly,  that 
the  worlil — people,  men  and  women — oftUmes,  when  scnmh- 
ingly  most  good,  have  achieved  goodness  by  the  propitiatory 
sacrifice  of  victims.  It  seems  that  the  evil  u-ithin  us  must 
have  sco[te  somehow,  and  upon  somebody. 

Could  I  not  tell  a  tale  about  social  victims — humsu  beings 
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on  whom  we  rent  nnr  cotituraely,  our  scom  and  wrath — to 
show  how  good  we  are — liow  great  our  repugnauce  to  cvii  I 
Sudi  A  tale  I  could  tell.  Social  victims  I  coidd  tmiitor  and 
cUi»»fy:  proving  my  case  by  simple  expedieuts  of  logic.  How- 
Kwr,  this  may  not  be. 

Trulh  is  »  shining  light  We  affect  to  love  its  glow;  but 
even  as  owls  and  bata,  we  mostly  fear  to  look  at  it. 

The  world's  social  victims — Heaven  save  the  mark ! — arc 
mostly  taboo  to  print,  and  wcll-ulgb  to  talk  abriut. 

One  cliiss  of  them,  howt-ver,  conies  proniiiiently  to  haiiil, 
and  the  specialty  of  its  mcnibi^rs  is  not  of  n  kind  to  n-pel 
invcNtigiitiuo.  The  special  class  to  which  my  mind  n^wrts  is 
the  one  of  which  Mr.  Calcraft,  of  stage  eelebrity,  Js  tyi)iail. 
I  wonder  if  there  be  anybody  who  will  not  agree  witliout 
demur,  tlwt  it  is  a  base,  a  shubby,  a  heartUss  thing,  to  first 
decree  an  net  necessary  to  be  done,  tlien,  finding  somebody 
to  do  it,  make  him  an  outcast — a  moral  lcpL>r  for  llie  doing. 

Nobody  demurs — of  course  not ;  but  then,  applying  the 
gcacral  proposition  to  a  special  case,  do  we  uot  see  that  the 
lm»cnv».-',  the  Hhabbiness,  the  Iicartlc-'ssnfeMt,  are  precisely  tJioxe 
of  which  liiM  public  executioner  might  jtwtly  complin,  were 
he  not  steeled  to  circuniHtances  t 

It  may  do  some  of  uh  good  if  we  calmly  call  to  mind  what 
certain  newspaper  scril)e!t,  lo  show  their  gentle-minded  ness, 
IH-'rmitted  thi^mselves  to  \Trite  about  llio  London  executioner, 
'  That  tftamliUiu)  old  man,'  who  came  '  clinging  fonvard'  to  do 
lii« '  ghastly  office.' 

Shame  upon  ye,  scribes  I  More  iniworthy  are  you  than 
he!  The  sheriff  is  meaner  than  Mr.  Calcraft ;  ami,  optimist 
believers  in  the  improvability  of  human  nature,  I  farther 
say,  if  yonr  theorj-  be  mndc  manifest  by  time,  the  day  will 
come  for  the  truth  of  this  teaching  to  be  also  exemplified. 

OlfiUr  dicta  this.  To  what  point  do  I  aim  \  wluthcr  do 
we  drift  f     Simply  to  the  treatment  of  insanity. 

When  the  circumstance  is  narrated  (and  it  is  sober  un- 
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varnished  tniUi),  tlint  up  to  tJi«  year  1770  the  poor  mentaUr 
offlicteil  inniat«j(  o(  liudliiui  were  exhibited  for  money  to  uttj' 
morbidly  ciiriouA  iiuiividii:il  wlio  miglit  choose  to  pay,  tbeii 
certain  thinking;  gieopW  may  imlul^  the  hope  that  the  social 
letations  of  [iiililic  oxccuttoners  may  ho  improved  in  the  course 
of  time.  Between  the  social  status  of  the  insane  <u  it  was, 
ftnd  their  social  status  lu  it  in,  the  ililference  is  in  no  respect 
less  marked  tlian  between  tlie  present  case  of  a  public  ban^ 
man  as  it  u,  and  aa  I  conceive  it  shoald  be. 

Ves,  up  to  the  year  1770  the  iiimatee  of  Bedlam,  and 
other  British  lunatic  asyliuns,  were  exhibited  for  money.  The 
entrance-fee,  first  twopence,  ultimatoly  fell  to  a  peuny.  See, 
then,  tlie  deptlis  of  utter  degradation  lo  which  the  insane  bad 
como  to  be  subjected  in  this  our  Christian  England. 

Nor  did  wo  English  stand  alono  in  this  matter.  Foreign 
asylums  wvre  conducted  on  principles  of  no  m<arc  humani^ 
than  ours.  In  some  eases  the  discipline  was  even  more  crud. 
In  France,  for  example,  it  was  customan-  for  asylum  watchcn 
or  attendants  to  go  armed  with  hcar^'  whips,  and  accompa- 
nied by  savage  dogs — not  for  show  and  pretence,  be  asamvd ; 
both  wci«  used  too  frequently.  The  entrance-fee  b^ig  V^'^j 
and  llic  visitor  pas^d  within,  he  or  she — for  women  would 
go  to  sec  the  sight — had  no  cause  to  complain  that  little 
sliown  for  the  money. 

HoTTow,  active  and  pasuve,  there  were— eiKRigh  to  ghrt 
the  most  morbid  mental  being.  Oannt,  spectre-like  objects 
of  flesh  and  blood,  from  wlioso  sunken  eyes  the  specnlatioii 
of  judgment  well  poised  had  fled,  might  be  seen  crouching 
and  cowering  on  the  floor  of  noisome  cells. 

Others,  in  whom  the  fire  of  fmy  buntcxl,  not  only  liecsme 
of  madness  natural,  but  pavtly  for  reasim  of  maddening  iB- 
trentment  received,  lingered  for  long  years  to^li«r;  chained 
and  inanacletl  bo  tlmt  tliey  conld  asnume  no  comfortable 
pONiiiun. 

Tlteii  tltere  were  special  tortures,  digniflod  by  medical 
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•Cicnce  with  the  namo  of  'nmedial.*  Tliere  were  wrprite- 
het/tt  and  rounJalioui»,  and,  in  imme  asvlun))!,  periodical  whip- 
ping*^ whippings  at  the  new  and  full  moon,  to  he  precise; 
tile  idea  prevailing  ihat  exacerbations  of  madness  were  at 
mich  times  to  he  specialty  apprehended.  The  i<!(-'a  of  period- 
icity had  taken  firm  Iiold  on  the  minds  of  physicians  accoa- 
tomcd  to  deal  with  the  insane :  it  would  be  hard  to  say  or 
wlmt  evidence.  In  addition  to  periochc  whi]>pinga  there  were 
periodic  bleedings,  and  other  modes  of  depletion.  Inquisitors' 
torture-chamber  barely  exceeded  in  its  means  and  appliances 
of  pain-infliction  Britiali  madhouses — atyluitts  let  us  not  call 
tliem — of  olden  time. 

The  better  to  impart,  a  Terisimilitnde,  it  may  be  oa  weD 
to  assnme  tlje  case  of  an  imaginary  patient,  consigned  to  a 
British  madhouse  even  no  longer  ago  than  the  beginning  of 
the  present  century ;  w»d  I  would  preface  hy  olmervinf;  that, 
ibr  each  item  of  Irealment  to  Ik^  annouiu-ed,  :un|ili'  testimony 
exists  in  the  writings  of  ConoUy.  T;ike  also  Ewjiiirol,  Pin«l, 
Cotisin,  Thoitrct^  Cahanis,  and  otiiem  of  tlie  glorioua  band  of 
philuiitliropiitts  who  have  at  length  succeeded  in  bringing 
Fnrnch  an  well  as  British,  and  almoH  all,  if  not  all,  European 
and  American  asylums  for  tlie  insane  to  their  present  state 
of  amelioration. 

Assume  the  patient  to  have  been  conrcyed  to  some  asylum 
nnder  the  restraint  of  a  strait-naistcoat  ur  tniinaclvs;  pro- 
bably of  both.  He  has  been  consigned  to  the  authorities; 
liis  treatment  is  about  to  begin.  That  tr<^atmcnt  might  vaiy 
witli  the  practice  of  dlfforcnt  establishments,  but  it  would 
most  probably  commence  with  the  discipline  of  what  was 
called  a  '  snri>rise-bath.' 

The  demented  sufferer,  being  set  down  at  one  end  of  a 
corridor,  was  either  enticed  or  ilrivcji  tnwarii*  Xhv.  t>th«r  end ; 
beibri'  reaching  which  the  suqirisc  awaited  hiui.  Midway 
were  placed  some  loose  plankfl,  or  else  a  concenlwl  trap-door ; 
■whichever  it  mi^hl  be,  the  patient  must  tXe\*  thereon.  Under- 
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iiuiitli  tlist  imp  R  cUtcrn  of  w-atc-r  U}-  yawninj; ;  aiiil  now  the 
tiile  U  told — tlie  nature  of  a  Burprise-btith  iiuule  evident. 

Once  ouminitlcd  to  the  wntcr,  llic  uiifi>rtunftte  maniac 
remained  t)i«re  fur  ii  j)criijd  thut  might  vary  accordinff  to  tJic 
conscience,  or  the  bdiests,  n(  the  medical  attendant. 

Fre<juently  tlie  intent  wo^  to  keep  Ihe  jnitient  there  until 
the  very  moment  when  (h-uwniiig  might  be  considered  immi- 
nent ;  and  this  known,  who  can  donbt  that  droviiiiog  under 
t}iis  presumed  remedial  tortttre  has  actually  occurredl 

Taken  from  the  siirjirise-batli,  the  miserable  patitjiit  would 
undergo  fartlier  tliscipline^variahle  according  to  the  rvsult 
attuned,  the  f^ravity  of  in^  syinptoms,  and  certain  otltcr  cir- 
citmtitnnces.  Probably  the  patient  would  be  depressed  for  a 
time;  his  bodily  strength  lowci-od;  his  shattered  mental  facul- 
ties prostrated  by  terror.  In  that  case  the  patient  would  pro- 
btthly  lie  consigned  to  a  gloomy  ctll,  cither  chained  t«  tlie 
wail  or  bed,  or  else  cramped  by  a  strait-nraistcoal.  He  might, 
however,  on  rcgtiining  lii»  shattered  tin-iillies  work  himself 
into  a  condition  of  fury:  u  state  which,  according  to  the 
notions  then  prevalent  amongiit  mad  doctors  (ox  they  were 
called,  and  as  they  fully  des*T>-ed  to  be  callc<l,  though  for  a 
reason  not  contemplated  by  them),  needed  tlie  infliction  of 
some  gieater  torture. 

This  W!W  ready  to  hand  throiigli  more  agencies  than  one, 
but  esjwcially  through  ttie  '  gyrutor '  ot  roundaboat.  Most 
i>f  us  liii%e  seen  the  roundabouts  with  whicli  Britiah  cliildreii 
luniise  tht-maelvcs  at  fairs:  some  of  us  ha^'c  experienced  the 
(jnality  of  their  circular  locomotion.  To  adtdts  the  results 
ai-e  A  giddiness  and  a  feeling  of  sickness  most  ojipressive; 
and  even  in  the  case  of  chihlren  a  very  little  of  tlus  circu- 
lar amusement  giK-s  n  long  way.  The  common  roundabout 
miicliincs  uxed  at  fairs  ore  driven  at  vuiy  modcnitv  speed; 
yet  eveii  with  tliein  forced  |>en<istence  in  the  motion,  snh:<e- 
queut  to  the  period  when  un])leasaiit  symptoms  heffo,  would 
be  intolerable. 
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One  can  readily  imagine  how  groat  the  tortnrB  imiM  liiive 
bcvii  inflicUKl  bv  inadbouso  gjTators,  the  revolutions  of  wliii-h 
vrcnt  iiccomplisbcd  at  velocities  ap  to  one  hundred  tiinvs  pur 
minttte  or  more,  aud  prolonged  to  the  last  possible  minute 
next  to  death. 

Wwit;  tbu  associations  connected  with  this  hom'lfli.!  mn- 
chinc  of  torture  not  so  repulsively  painful,  one  might  find 
a  Bort  of  grim  humoor  in  the  fact,  that  tlie  inventor  of  this 
tnachiue  vas  actually  regarded  as  a  benefactor  to  liumanity 
{d  his  gemTDtion.  The  various  applications  uf  thiM  machine 
mm  codi^ed  into  a  system.  It  was  esttihlixhed,  that  in  the 
trentmeitt  of  ccrt«iii  fonns  of  instuiity  the  rccuml>ent  patilion 
was  I>e3l  for  ii  ))uti<.*nt ;  in  wrtain  other  fonii.*,  Ihe  prone  and 
SDi>ine.  Kf  vii'r,  perhups,  had  humanity  been  so  grimly  tra- 
vertied  into  horrible  torturt-. 

Piuue  vrv  now  to  indicate  a  fact  not  very  creditable  tu 
tlKise  amongst  imnikind  who  profess  the  benignant  faith  in 
Him  wlu'Stf  motto  was  '  Pcaco  on  earth  and  good-will  to  man.' 

It  is  H  tijict  that,  in  certain  resjKicts  of  soi^al  government 
and  diseipline,  Christians  have  shown]  a  degnjo  of  cruelty 
nnmatche<l  by  I'agan,  Jew,  or  Mohammedan. 

TIic  history  of  slavery  proves  this.  Heathen  nations  of 
antiquity  had  mostly  tliu  institution  of  slaver)'  umongft  them  ; 
but  they  were  not,  as  the  rule,  cruel  to  their  slaves*.  Moham- 
meiians  neither  were  nor  rax.  Kvery  one  at  all  conversant 
witit  the  |K>litieal  and  domestic  history  of  Mohammedan 
j>GOpleii  must  be  well  aware  that  sla\-ory,  whether  male  or 
female,  iH  anio]ig>L  them  not  incnnsiHtent  with  family  ties 
of  patriarchal  nile. 

Of  women  Mohammedan  slaves  I  say  nothing,  inasmuch 
OS  kindness  to  them  may  l)e  assumed  by  one  of  views  op])osod 
to  mine  as  referable  to  the  iiiHuenre  of  sex  and  beauty.  The 
treatment  by  Mohammedan  iieo])!es  of  their  male  slaves  niurt 
be  tlic  groujid  upon  which  the  general  proposition  will  have 
to  be  substantiated.     It  abundantly  suffices,  examples  being 
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niMmWM  in  vhidi  nale  sIutoc  anoi^  tbe  Turks, 
tbix  dar,  hsve  outiiveil  Any  lu^ou  that  mi^  biic  vrif^naBj 
nttached  to  ihtir  conditwii  of  dmnry ;  faave  risen  to  offioc* 
of  hji^  nnk,  tLeir  abve  or^in  fatgotien  or  unheeded.  Soda! 
treatmvnt  of  tfae  insane— ap  to  a  pcninl  not  long  gooe  bj — 
fumubes  uiotker  instance  of  Chrutianity  Ruling  to  illastnM 
tbe  prccvpt  of  fpKKl-wiU  towudi  nuuilund,  nrkich  ostenstblj 
lies  *t  its  ftiundation. 

Civiltmil  [Kipin  nations  it^ardvd  their  insane  aa  io£n> 
dnalii  tilkfl  with  a  ontain  divine  afllatii.<i ;  and  amongst  Uobam- 
iDediuis  Uie  demented  have  crcr  been  cared  for  with  taultf- 
nets  and  tX!»pcct.  It  was  tfae  sad  specialty  of  Christiail) 
to  treat  titdr  insane  cnivlly.  The  idea  of  demoniacal  f» 
MMDon  broo^tt  this  abuat.  Tacitly,  if  not  openly,  tbe  be&f 
prevailed  that  aberruliiin  uf  rea-son,  by  whatever  name  deai^ 
nated,  was  directly  referable  to  poasesaion  by  some  eril  spiiil. 
This  idea  once  engrafted  on  vulgar  or  unreasoning  mindi^ 
caused  tnucli  of  the  evil  to  which  the  iuAane  were  subjected 

Mingled  with  the  character  of  even  (he  best  of  manldnd 
there  exisbt  a  certain  lurking  gcnn  uf  cruelty,  ever  ready  ta 
spring  inu>  life  and  action  onder  favouring  inflneoce.  Of 
the  institution  uf  Africwi  slavery  in  fix-  Sinitltem  States  of 
Korth  Ainericji,  tlur  rcmitrk  hns  ofu-ii  lieen  nuide,  tltat  iha 
deteriorative  influvncfj  of  the  system  are  not  illustrated  I^ 
tbe  negru  race  alone,  but  in  a  litgber  degree  upon  the  whitcfc 
Tltc  powvr  of  inftic-tuig  pain  upon  tlie  subject  rocu  is  sai^ 
in  this  instance,  to  Iiave  begotten  ititciioibility  to  pain.  In 
niadhoiue  maua^mcal  of  olden  lime  unquestionably  this  oo> 
curretJ.  Tm-lurtw  from  which  ntlendaiiLs,  brought  up  under 
the  milder  example  of  recent  tiniea,  wontd  turn  with  loatfaing 
and  horror,  wcrr,  up  to  the  end  uf  the  last  ct^ntury,  anil^ 
indeed,  the  beginning  of  the  present  century,  enactod  with 
complacency,  imy,  under  the  belief  that  the  perpeiralors  were 
doing  an  act  of  ja«tic«  to  God  and  benefit  to  mankind. 

As  though  the  surprise-bath  vera  nut  bad  enough  under 
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its  ordinary  form  of  application,  one  ingenious  individual  no- 
tually  aufqgestud,  lliat  it.  wouKI  be  all  the  better  for  patient^ 
could  they  be  let  fall  into  tlie  water  from  some  liigh  towvr  I 

Anotlker  monster  of  cruelty-^a  Qemian,  by  the  way — 
gravely  stated  Iiis  belief,  that  tlie  weak  minds  of  certain  in- 
sane people  might  be  brought  to  a  fitting  conviction  of  weak- 
nesii  tlirough  the  discipline  of  letting  the  patient  down  into 
a  pit  holiling  snakes,  scorpioDs,  and  otlicr  fright-btrgctting 
creatures  1  To  be  brief,  the  general  treatment  of  insanity  at 
the  time<t  now  nnder  notice  may  be  described  as  having  for 
its  fonndotion  the  belief^  tliat  people  had  no  right  to  be  mad 
any  more  than  they  Iiad  a  right  to  be  tbierea,  murderers,  or 
vagabonds. 

Wben,  and  undt?r  what  eircomstances,  did  the  first  dawn- 
ing ^eam  of  compassion  break  njwn  the  minds  of  mad  doctors 
and  other  guardians  of  the  insane  t  At  a  time  not  seem- 
ingly germane  to  feelings  of  pity  and  compassion,  ^  et  which 
will  be  found  to  have  initiated  ameli(»a,tious  of  human  (iLs- 
cipline  tender  and  compassionate — the  great  French  Revo- 
lotion.  When  the  Umnderatorm  rages,  we  quail  before  the 
fnry  of  its  wakening ;  we  stand  aghast  at  the  desolation  of 
its  wrath.  ^Vhen  the  storm  has  cleared  awav,  the  black 
clonds,  rtvvn  and  naflcd,  scattcrod;  :!cph\-ri,  sweet  and  rc- 
&«i^ng,  stealing  by;  the  sun  shining  with  tempered  blaze, 
Nalorc  wakening  as  a  spirit  from  death — then  we  own  the 
thnnde»torm  to  have  come  in  its  wrath,  that  pence  should 
foDow,  the  fury  gone  by. 

Wc  too  oftcii  remember  the  moral  tliimder  of  the  great 
French  Rovolutioii — the  blood  —  forgetful  of  the  sacnticial 
cause  on  behalf  of  which  it  Sowed,  the  many  blessings  which 
followed.  Let  the  fact  never  be  forgotten,  that  the  social 
rbfttion  ont  of  which  emerged  Kobespierre  and  Manit, 
'  and  Fouquier  Tin%'iIIi^  also  brought  forth  the  decrei; 
abolishing  judicial  torture  in  criminal  cases,  doing  away 
with  Uie  gabeUe,  and — what  concerns  us  most  here — itu- 
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twtmg  tbe  ntU  or  Doo-rotnint  sjnrten  of  tnatinent  Tor  the 
iB«»e. 

TIi«  name  of  faim  wiio  fint  produawd  that  ioMnity  m;  a 
vuiiorUiae,  no(  «  crime — that  aeoarges  and  attacks  br  Mvtga 
dogs  were  not  befitting  tbe  attendants  of  a  madbrasc^  wu 
Pinel,  who  entered  on  hb  duties  at  the  Bic^tn  ui  1793. 
Tbe  affinnation  of  a  principle  n-as  indeed  laid  down ;  IxU 
vast  rabjecta  of  political  interest  began  to  engross  peopk's 
intndt.  The  homane  or  non-restraint  srstcm  cannot  be  said 
to  ttave  been  folly  acted  npun  in  France  until  1818. 

In  tlib  country  we  were  slow  to  accept  the  f  »T>p»<pi  ame- 
liorations, vVlthongh  British  tnadhonse  attendants  bad  nevtr 
been  in  tbo  habit  of  gtx>]>ing  along  the  wanlft  accompouied 
by  earagc  dtigs,  i>'ct  whips  wore  an  on)inar\-  an  ndjunct  to 
tbe  attendant^  as  mnskets  to  Infantn-,  or  sabre*  to  hunan; 
nor  were  tlicy  Kidom  u:>ed. 

Ah  is  itot  unusual,  the  chief  cause  which  brau^ht  about 
amelioration  of  madhouse  trcalnn-nt  was  the  culniination  of 
existing  abuses  to  a  point  »l  which  tlicy  challengti-d  pnUie 
opinioti.  Certain  cnormilii»  ])erpctratvd  within  the  vralb  rf 
the  York  A<yttini  led  to  inrvstigution;  investigution  to  a 
diBcloeonr  of  Iiomni  tliat  the  mtnd  of  au  examiner  now  fiub 
to  realise. 

'tVhen  the  fact  is  stated,  that  within  the  torture  walk  of 
this  institution  several  insane  people  died,  no  traces  of  tb«D 
e%-er  having;  been  disrovered,  the  gravest  suspicion*  will  ari« 
concerning  their  mode  of  ili.i[iosal.  The  end  of  this  insti- 
tntion  was  worthy  the  ini<juitou5  system  under  which  it  W 
been  condncted. 

A  dishonest  secretary'  Ret  fire  to  the  bnilding,  liojung 
thereby  to  destroy  the  l>ot>ks,  exntni  nation  of  which  migbt, 
by  their  omissions,  aland  up  in  silent  accusauon.  A  puUic 
scandal  followed  greater  than  any  wliicli  had  preceded.  An 
iiinmU',  u  member  i>f  the  Society  of  Fri«id.i,  sent  to  th*t 
institution  in  17itl,  liud  been  subject  to  gross  ill-trvatmcDt. 
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{embera  oftliat  coramunitr — uKiiig  Mi«  pmctjeal  oonunon- 
ise  benevolence  for  wliicli  Ihey  are  so  justly  celebrated — 
(\iil  not  complain  so  loudly  as  many  olhei-s  whose  concern  in 
the  matter  was  less  direct.  Thcv  did  Wtter — thev  established 
an  asylum  of  their  own,  under  the  title  of  the  York  Retreat  ;• 
and  within  tlie  walls  of  this  place  tho  non-restraint  system 
was  first  initiated  in  these  isles-f  Slowly,  other  institutions 
adopted  th«  nou-rcstnunt  system ;  until  the  last  traces  of  the 
old  r^ijimf  vanished  from  amongst  us.  At  the  present  time, 
wo  Eiiglisli  have  gone  beyond  ^?^■eIl  the  most  advanced  con- 
tinental nations  in  thu  adoption  of  measures  of  luunanity  to 
the  initano.  Anion;^  uf^  for  example,  the  struit-waistcoat 
has  be«n  wholly  discontinued  in  asylums;  whereas  on  the 
Continent  it  a  still  used  in  extreme  ca^es.  Seeing  this  u 
so,  the  iiuestion  will  suggcNt  itself  to  minds  new  to  tlie  con- 
templation of  insanity  and  its  treatment,  how  the  violently, 
demented  arc  to  be  treated  during  the  paroxysm  of  violence. 
The  plan  adopted  is  simple ;  founded  on  an  appreciation  of 
the  obviiins  truism,  tlmt  no  jiaroxysm  of  temper — and  raring 
nuuhieM  U  nothing  more — -will  lust  permanently,  if  it  meet  with 
no  opposition. 

Dr.  Conolly  draws  a  vivid  picture  of  the  phases  of  ment.il 
change  which  i.>ccur  to  n  ra\Tng  maniac  under  tlie  system  of 
non'reKtriiint,  whicb  he  wii.'<  lunong  the  first  to  inaii^ratc  in 
this  caxiuliy.  He  desires  the  rcailer  to  imagine  to  liimtwlf  ft 
patient  brought  to  nn  nsylum  strait-waistcoated  or  ettrapjied- 
down  lo  a  «trc-tclnT.  Tlie  giaticnt  is  fHrions,  as  well  he 
may  be,  insanity  or  no  insanity.  No  insanity]  The  poet 
did  not  err  when  he  wrote  us  down  all  insane.  Tin-  experi- 
ence of  nearly  2,000  vcars  liHS  neither  ad<led  nor  iletracted 
by  one  jot  or  tittle  from  the  apiiorism  of  the  Roman  satirist. 
It  is  DOW  exactly  a^  then — 

■  Tbo  «falcf  ptoaMct  WM  tho  InU  WItllnm  Tnlto,  of  Tork. 
t  VdUwr  llio  TiikM  nor  I'iimI  wholljiliil  nwa^wtChmrchanicalrcatrBiul, 
CluulcnroHk  attempted  OaX ;  mod  Ourdiner  BtU  lint  carried  it  out  at  lin< 
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FoUowiog  Dr.  Conolly'a  deacriptioii  tiT  wliat  luippens  to 
a  rating  numiac  canvej'ed  to  aa  asy]\ua  on  a  stretcher  u 
jnst  described,  the  fint  tluBg  done  is  to  loosen  tluj  Ixuil!, 
of  wliatcvcr  kind,  and  set  the  patient  free.  He  U  wmtchei^ 
of  oourse :  quick  e^r'es  arc  upon  him ;  strong  bands  are  ready 
to  seise  hiro,  should  be  abuse  the  liberty  thus  &nddeiit}r 
given. 

The  immediate  effect  is  often  marfced.  Frequently  Art 
patient,  after  gnzing  about,  after  seeing  that  only  kind-look- 
ing countenances  regard  him,  ^'indicates  the  aphorism  thu 
tre  are  all  insane,  by  acting  pretty  mncli  as  one  of  va  mniU 
do.  The  patient  frequently  grows  tranquil  on  the  instant- 
It  m*v  !>c  otlicrwisi'j  liinvevcr.  It  may  hv  that  the  parm^iS 
of  futy  lias  not  yet  expended  itself;  in  which  case  reeooiH 
is  Iiud  to  tito  seclusion  of  the  padded  room.  Fancy  a  cltaa* 
bcr,  o-ciy  aspect  of  which,  the  ceiling  cxceptwl,  is  an  ex- 
panse of  soft  mattress,  and  the  mind  has  presented  to  it  tk 
exact  resemblance  of  an  asylum  padded  strong-room. 

Into  a  place  of  this  sort  the  rcfractorj-  patient  is  gentlf 
conTeyed,  and  the  lock  turned  upon  him.  High  up,  6r 
beyond  his  reach,  a  small  window  gives  entrance  to  a  gentle 
Gght.  The  door,  seemmgh-  as  any  'other  door,  has  on  b- 
genious  contrivance  provided ;  a  sort  of  clalwrutc  peep-lridi^ 
tlirough  wliich  every  part  of  the  cluunber  and  its  occniMiil 
may  be  inspected  from  the  external  corridor,  witliont  th* 
patient's  cognisance  of  the  inspection  made.  Within  dv 
chamber  tlio  maniac  tlien  is  left  to  expend  his  fury. 

Docs  he  rush  \iolentiy  against  the  walls?  Ko  oiattiirt 
tiiey  are  soft  and  yielding.  Does  fae  cast  himself  upon  tbe 
floort  Again,  no  matter.  In  a  paroxysm  of  soictdal  n^ 
the  maniac  perhaps  essays  to  re«d  the  cnshioM,  to  tew-out 
Strips  whervwitli  to  atraogle  hJmself.    In  vain;  that  hu  bee* 
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provided  for^tho  nurtcrial  ia  of  such  sort  that  ligatures 
cannot  be  tniulo  out  of  it.  Tlic  end  is,  ihnt  the  faiionc 
nifttiiuc  <liscfivi.-.r<  in  Hmc  the  patlded  chamber  to  be  heedlen 
of  hi«  fun-.  Hv  culms  down,  and  ia  thenceforth  pUoed  iu 
tti<;  sociid  xtnto,  thus  to  t|M}s]c,  to  which  his  msnneia  entitle 
iiim. 

A  difTeren<;e  of  social  state  there  is  in  every  woll-regu- 
hlod  asylum.  Writers  on  this  bninch  of  human  sulFermg 
arc  unanimous  in  reconunvndinr;  that  the  insane  should  be 
treate<l,  to  a-i  pKAt  an  «xtcnt  as  pasBtb]c,  in  accordance  nith 
tli«  poMtion  in  life  to  which  they  have  been  individaaUy 
Bccustomod.  Dr.  Conolly  relates  an  anecdote  of  a  gentle- 
man atrickcn  with  insanity,  who,  baring  been  treated  tike 
a  brute,  turned  brutal,  even-  vestige  of  his  former  refinement 
departing.  It  wa«  at  the  time  when  the  system  of  non- 
reetraint  was  first  being  inaugnrated.  TTiis  gentleman's 
friends  had  him  cunveyed  to  one  of  the  asyluma  managed 
mwler  the  gentle  sj'stem ;  and,  amusing  to  relate,  even  though 
the  theme  be  sad,  the  poor  gentleman's  core  was  moro  than 
half  effected  throngh  the  influence  of  silrer  forks,  clean 
dinner-napkins,  and  polite  attendance !  Th«  subject  of  in- 
sanity, interesting  at  all  timc!,  seeing  that  if  indeed  each 
of  us  be  not  insane,  cither  of  as  may  lie,  seenu  of  espedal 
interest  to  inv  now,  having  had  opportniiittes  of  studying 
the  awakenings  of  \vandering  human  intellect  under  the 
Influence  of  jiocticnl  <lt!etamalion  and  music. 

An  acconipliNhcd  actrets  has  long  been  in  the  habit  of 
delivering  rwilations  to  th«  insane  inmates  of  the  various 
lauativ  aaylums  that  »he  find*  within  the  scoj)c  of  her  the- 
atrical engagements,  I  was  jjresciit  at  two  entertain  me  nts 
of  this  aort  given  to  the  inmates  of  St.  Lnkc'^,  and  on  each 
occasion  waa  moch  gratified.  The  pnwediitgs  opened  both 
times  with  some  good  instmmental  rau»ic,  piano  and  TioUn, 
the  executants  being  patients. 

"nw  piano-player  was  a  lady,  who  happening  to  sit  next 
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me  at  sapper,  I  entered  into  oonvenatioo  with  her,  not 
knowing  at  ibe  time  that  she  was  insane,  and  not  from  the 
tenor  of  ber  conrersatina  inferring  it 

Music  OTcr,  rccitatiotu  began,  and  Uttle  faolt  vroold  hare 
had  to  be  ronod  at  the  domeanoor  of  the  aadience,  even 
on  tlic  hrpothcsU  of  their  being  sane.  Tfacr  wemed  to  be 
moved  bv  points  and  phases  of  Taricit  interest,  just  as  yoa 
and  I  miffht  ha^n  bran  moved.  They  nighod,  and  1  think 
a  few  wept,  at  an  impcreunation  of  JuUet.  T)ivy  laaj^NcI 
immoderatciv  at  a  certain  humorous  account  of  a  cvrtaia 
auction-«ale  of  old  bachdon,  whereat  all  the  old  maids  at- 
Ifndts],  bidding  furiously  one  against  the  other,  each  oU 
mail)  taking  unto  lienwif  an  M  bachelor,  carr^-ing  liim  away 
acnxi-i  Iter  xluiiililer,  and  di»pa>ing  of  him  acconling  to  the 
leaching  of  the  pro\erl>,  that  a  man,  and  it/orliari  a  woman, 
may  do  what  he  (slw)  likeii  willi  hu  (her)  ovm. 

I  beard  tio  sighs  wliere  merriment  should  Iiave  been ;  I 
heard  no  laughter  at  mi!i«emly  periods.  E^en-tliing  was 
peaceable  and  orderly ;  all  patients  and  ii-isitors  alike  seemed 
bright  and  liapjiy.  The  most  insane-looking  individiiids  I 
saw  there  weru  two  rixitom ;  one,  a  gentleman,  a  mild  Iiaml- 
some-louking  blond  of  beuevoleut  aspect,  who,  oii  tlio  prin- 
ciple, 1  fancy,  of  like  attracting  unlike,  which  holds  good  of 
personal  attructirencsM,  tliough  not  of  Itomceopathy,  had  been 
drawn  away  from  liie  company  of  a  demure  ancient  ¥)Hnatcr, 
whom  lie  attended,  by  some  irresistible  force,  down  betu'eoi 
two  niagiiiti cent-looking  young  lady  nsitors.  Thence  hit 
head  and  tbonldcrs  only  just  rising  (like  Aphrodite's  from 
the  »iyi-fo«Ki)  nborc  the  billowj*  upbcarings  of  gauxe  and 
f^ossauivr,  and  Uod  knows  what,  looked  wildly  anxious  IVwin 
face  to  face : — an  cviUlooking  fellow,  with  long  pliia:,  (^iwily 
niouKtaehe  and  imperial,  who  sat  near  (a  patient,  1  tliink)^ 
all  the  while  tcu-Miii^  him.  ^H 

'Hw  other  iiiKine-!ix)kiiig  individual  was  in  love,  1  fanc^fl 
whicli,  if  made  out,  will  acoouut  for  his  buluiviour.    At  su 


At  sup- 


DraANmr, 


ui 


per  he  kept  sqnirting  a  fluid  oat  of  one  of  Kimmel's  tin 
fountains  right  across  the  table,  over  the  hair  and  into  the 
eyes  of  a  pretty  little  brunette,  his  ru-^m.  These  two 
fellows  seemed  to  me,  calmly  looking  on,  as  madder  than 
the  mad  people. 
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It  has  been  soinelimea  made  a  matter  of  regret,  tliat  Scionce, 
which  U  knowledge  in  its  largest  sense,  shouI<l  interfere  with 
mytliip  lore,  atiJaioiiig  one  hj^  one  a  number  of  timv-clivrishcd 
mysteries.  In  such  regrot  I  do  uot  parttciputi',  wcH  aware 
that  Science  opens  out  the  existence  of  mon.^  mysteries  than 
she  conceals.  The  mnthcnuiticiun  knows  full  well  that  two 
Unes  may  eontinually  upjiroEich  yet  never  meet;  n  condition 
oven  to  him  a  mj-stery.  The  ehemift  ki:ows  that  one  and  the 
aame  element  may  appear  under  the  guijie  of  two  dtfTerent 
forma — as  charcoal  nnd  the  diamond,  a.t  onlinnry  pliosphoniii 
and  allotro|)ic  phQ«phorn.i;  the  former  poisonous,  the  latter 
not.  What  can  be  a  greater  mystcrj'?  Let  us  uot  disparage 
Science,  then,  because  she  cxjdains  ecrluin  thiiifp*  U>  nur  fon^ 
lathers  invxplictble ;  rather  let  us  feel  graleftil  that  her  pure 
light,  beaming  upon  the  field  of  our  limited  faculties,  n.i\v»li 
some  fair  f^-mx  of  tnith. 

Chemistry  and  zoology  have  hotli  had  to  do  with  revenlinj; 
the  mystery  of  hasiibks  and  cnckiitdeea,  tilings  which  may 
be  regarded  as  synonymoas.  This  being  so,  it  may  uot  be 
anintcrc*ting  to  rv?cite  how  the  revelation  came  about ;  to 
state  by  what  train  of  reasoning  and  experiment  ancient  and 
mediaeval  lore  has  been  robbed  of  one  of  its  strangest  mon- 
8tei«,  and  the  world  set  at  rest  concerning  what,  if  real,  would 
be  its  direst  enemy. 

Credence  in  the  reality  of  basilisk  existence  prevmlcd  from 
periods  of  great  antifiuity,  down  through  mediaeval  agiw  al- 
most to  Qor  own  times.     If  the  basilisk  and  the  cockatrice  be 
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usidcrod  ideafica),  tlien  mention  of  it  occurs  iu  the  Bible. 
iwIl  and  lioman  naturallHt^  freijuentlj  mention  Uie  ba»i- 
ik ;  tndeed,  the  very  name  is  Greek,  and  lim  reference  to 
mething  of  a  kinj^ly  nature.  Acconling  u>  the  tireek  and 
Oman  belief,  tlie  basilisk  was  a  kingly  Aer[icnt,  chief  among 
her  ticrjicutfi;  on«  at  the  sound  of  wlio^e  bisH  uU  other 
rpenb  crawled  away.  Well  they  might,  were  tltu  kitigly 
ipcnt*s  chief  attribute  real. 

The  fkbk-  passed  current  that  no  liviug  thing  save  om^ 
«:  wvoscl,  could  gaze  upon  the  basilisk's  eye  and  live.  B^ 
lea  this  tvrrible  faculty,  it  was  believed  tliat  the  basilisk 
itlieied  every  living  plant  it  migltt  touch  save  one,  t)ie  rue. 
lie  creature's  very  breath  w-as  reputed  poisonous,  even  fr<Hn 
ar  off.  I  am  not  aware  that  any  ancient  writer  described 
e  basilisk  as  winged,  thoiigtt  in  medianal  times  tlie  mon- 
cr  gained  that  attribute  occaw>nally.  From  the  dawn  of 
luictijitiity  onwarJ.-i  tu  a  certain  period,  the  cockatrice  type 
'  pceMMitineut  tor  the  monster  came  to  prevail ;  tlie  cre^ 
nrt  beinj;  described,  and  in  some  cases  depicted,  as  having; 
mc  reseinblance  to  a  cock.  Invariably,  however,  the  basi- 
Je,  whether  of  serpont-like  or  cock-like  ty|>c,  wiw  repn-wwili-d 
ctorially  as  the  vrearer  of  a  kingly  crown,  cnibli'niiitic  of  his 
gal  attributes.  Next  came  a  further  mutation  of  [topular 
ilief  a*  Kgards  this  crcaturv.  Mo  loiigei-  a  !ici'|»ent  or  a 
relve-lcgged  cock«  the  basihsk  came  to  be  n^ganled  as  a  sort 
eminently  poisonous  toad.  The  habitat  of  tiic  monster,  toc^ 
vd  chanji^ed.  Whervas  Iu  more  audent  tiuie»  thi.'i  basilisk 
id  been  wont  to  dwell  in  Uio  full  ^are  of  an  African  »uu, 
taking  tipon  dissert  «aJids  tljat  his  fatal  eye-glajioe  had  inado 
solitude,  the  basilisk  oi'  lati-st  times  took  up  his  itbodo  in 
pIU  and  mines  and  toinbit,  striking  down  with  fell  e^'e- 
ance  people  who  mii;ht  dctceiiil  incautiously. 

Frequently,  when  reading  utiiiing  experiences  of  the  six- 
enth  and  scvcntceuUi  centuries,  one  will  meet  with  circum- 
uitial  accounts  of  individual  killed  by  looking  upon  the 
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eves  of  8  basilisk ;  aud  lovariibly  the  accident  has  ha[^>eiied 
in  thv  recesses  of  some  cave,  or  the  depths  of  some  mine 
or  well.  So  generally  dkl  the  belief  in  bafiill<)k-«^-v  poison 
prevail  in  England,  at  least  up  In  the  beginning  of  the  U>[ 
oentiin-,  that  a  «-riter  on  natoral  pliilwopby  of  that  date 
(^reanixtantiully  accounts  for  it.  Disciusing  the  venom  of 
[KHsons  gi?nemU_}',  it  was  hU  object  to  prove  that  their  ac- 
tion dcjicuded  on  a  mechaiiica]  function.  He  would  luve 
hit  readers  bvUevc  that  poisons  acted  throu;;!)  the  laceration 
canned  by  the  sharpiKKS  of  their  particles.  Taking  this  as  an 
estMbllshed  fact,  he  goes  on  to  set  forth  how  reri/  sharp  the 
particles  of  certain  poisous  may  be;  seeing  the  baiutisk-poison 
act*  through  a  mere  eye^glancc  This  author  does  not  seem 
to  bare  tlic  remotest  noti»ii  that  the  basilisk  might  be  a  Fabled 
creature  iiierely.  lie  writer  with  the  same  confidence  of  Uiia 
animal  that  a  natai:ulii>t  now  might  write  concerning  tlie  nt- 
tlcsnake  or  cobra  di  ca|)elh>.  One  point  of  testimony  vaan 
our  author  notea^  to.  that  basUisk-p(HSon  conuot  act  thno^ 
spectade-glasses. 

After  what  has  been  slated  concerning  banlisk  attributet^ 
it  may  seem  extraordinain'  that  Greek  and  Komaii  naturalisti 
treat  of  basilisk-hunting.  Excitement  of  the  chase  is  pro* 
A-crbially  fascinating.  In  all  times  sportsmen  ha\'e  for  amuti^ 
ment  conrted  danger.  The  qnvstioii  is  not  so  much  whether 
s[Kirtsincn  would  now  go  out  basilisk -stalking,  were  tlie  crea- 
ture rvalh'  in  existence,  as  how  they  wotdd  devi.ie  a  wayW 
kill  him.  One  must  iiee<ls  see  the  prey  to  be  brought  down; 
but  how  to  see  the  hostlisk,  and  not  be  oneself  brought  down! 
I  am  not  quite  certain  whether  the  basiliitk  was  held  to  be 
hanttlcHS  if  viewed  posteriorly ;  but  even  graultng  that  to  he 
Ko,  the  creature  might  turn  his  head.  Then,  t«o,  Iw  the  &ct 
remembered  tliiil  lii.i  breath  vra^i  poisouou)!.  It  does  not  seem 
easy,  I  repeat,  to  imagine  a  way  of  killing  the  basili-fk.  The 
ancients  repn-senl  ba^ilisk-stjilking  to  liave  been  conducted  in 
the  following  muinicr :  People  wont  out  luto  the  arid  deserta 
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wliere  biL-cilisks  did  congrtrgatc,  each  person  bearing  a  mirror. 
Tliiit  v>as  the  only  wuiiiHin.  Tlic  huDturs  advantcd.  iiiioli 
holding  tlic  mirror  well  bt-for^-  bim.  The  sands  were  wiJl 
explored ;  and  if,  In  tbe  course  of  beating,  a  basilisk  nbould 
clinncc  tti  gaze  Ujwn  the  mirror,  back  came  his  own  glances 
reflected,  lie  was  a  dead  basilisk  forthwith.  Tliis  system 
wa*  ingenious ;  bat  it  must  have  bcea  awfully  dsjigerous  and 
most  abominably  slow. 

There  is  usnallv  some  foundation  for  cvcrv  mrtb,  and  tho 
basilisk  mj*tli  is  no  exception,  whether  wc  study  its  ancient 
serpent  phase  or  its  mediaeval  toad-like  mutation.  If  the 
part  of  the  ancient  tale  wluch  relates  to  tbo  imnmnity  of  tlic 
weasel  in  presence  of  the  king  of  serpents  is  reflected  on,  the 
naturalist  is  reminded  of  the  well-attested  relation-*  Initween 
the  cobra  d!  capello  and  a  weasvl-like  animal  called  the  nnm- 
f^se.  Not  only  is  this  little  animal  fearless  in  pa-aence  of 
the  dreaded  cobra,  but  no  sooner  does  he  meet  with  this  ser- 
pent than  he  %'ioleiitly  attacks  it.  If  bitten,  ad  soinelinies 
happens,  notwithstanding  that  tlie  mungtwse  is  wonderfully 
agile,  be  runs  an-ay,  eats  of  a  certain  herb  which  acta  as  an 
antidote,  then  returning  to  the  attack,  docs  not  desist  from 
battle  until  the  cobra  lies  dead.  It  is  easy  to  perceive  that 
the  Greek  and  Koman  accounts  of  the  immunity  of  the  wvtutel 
in  presence  of  the  basilisk  have  reference  to  this  weli-attiMted 
fact  in  natural  liL-«tory. 

E<|ually  comprehensible  is  the  basi.<  on  which  the  fable  of 
the  cave  and  mine  and  well  lubabiting  mcdiicval  and  modern 
basilisk  is  reared.  Occasionally  It  ha]i[>ens  now  that  persons 
who  enter  those  jilaces  are  struck  down  dead  on  the  instant, 
as  though  they  had  swallowed  a  dose  of  prussic  ueid ;  but  the 
occurrence  is  now  referred  to  the  breathing  of  some  ine]>hitic 
gas.  The  Cirotto  del  Cane,  near  Naples,  has  long  been  cele- 
brated for  this  reason ;  and  the  fabled  effects  of  the  upa*  tree 
of  Java  are  only  a  mingling  of  two  distorted  facts.  Certainly 
a  very  poisonous  tree  doet  grow  in  Java,  and  its  name  is 
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apas.  Tbe  np  oaljr  of  thai  tree  u  p«aoDou%  Dot  the  emni*- 
tiotu  of  it.  ShnKwer,  there  does  happea  to  exkt  in  Java  ■ 
certain  deep  excavatiiHi  or  vaUer,  about  half  a  mile  acnMa, 
and  tt  is  iillol  with  hoLVj  tnephitic  gas^  probably  solplumttcd 
hydro^mi.*  No  aoimal  can  eater  that  valler  and  live.  AVlitfro* 
fore  buDcs  an  streiro  all  about,  and  carcasecs  lie  rotting. 
The  accumuliOed  mailality  of  ages  has  tnadc  thk  rdQoj  hoc- 
riblv  to  gaze  upon. 

>Vhiit  «-e  now  call  choke-damp  in  mines,  cspuctal^  eoal- 
minM,  is  nothing  else  thaa  an  aixumnUtion  of  carimtic  acid 
gu.  If  brvalhed,  it  kills  on  the  instant ;  and  befiire  poMp 
matte  dwmistrj-  bad  come  to  be  what  it  is,  the  fatal  nsnlt 
would  lutrc  bvcu  char^^  to  the  gaze  of  9om«:  baailisk.  Now 
it  ao  happens  that  toads  mU  \iw  in  atmoepbeivs  so  poiaoiKm 
that  man  breathing  them  would  dk*.  Putting  all  these  fiieti 
t^^getbcr,  tbu  buulitk  myttery  stands  rercaled ;  fictaoo  ia  de- 
prived of  a  fitblc,  luid  science  Iuls  gained  some  fsct&. 
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SPBODUTDfO  on  the  tuc  and  misuse  of  word.<i,  an  In* 
(juimr  niVr  truth  may,  without  cnjuivociUion,  rcasooaUjr 
douht  wtivtbt.T  tbc  word  *sui)cmataral'  has  iiny  real  og- 
Dificance.  If  Mr.  William  Howitt  stiwild  sec — as  ho  ta 
often  has  seen — tbree-lcggcd  tables  dance  fandangoes;  if 
he  hIiouM  hear — as  lie  often  h.i«  beard — »oft  music  ili^ 
coursed  by  barmoniuras  touched  by  invliible  bandit;  if  Mr. 
Hom^  defying  gravitation,  sliould  nsceiid  ti>  the  ceiling  and 
flit  about — as  be  so  often  has  <Ione — I  do  not  know  that 
anybody  ha.*  more  right  to  call  these   tilings  superuataral} 

*  Bglphimtt«d  hydrosca  (or  hydrMulphuric  kcid)  Is  art  a  ligkl  gaa,  M 
I  Lars  (MO  tt«l«<l  In  niort!  Ihnn  one  jiotiutar  liook,  liat  a  tiMtj  gu.  1m 
speolOo  grvtitf  in  na&rljr  ome  siiil  oiU!-fif Ih  (takiDg  air  u  uniljr),  or  szactljr 
l-lTSft. 
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tban  I  Lave  to  doabt  the  (acta  recorded,  ifade  cogoUant 
to  Liuman  nature  by  that  gieat  resultaat  of  law  and  forces 
wliicb  we  agree  to  call  Aiinply  NatHre,  how  can  any  loaui- 
fetitatiou  to  buuiau  senses  be  ju&tly  called  supernatural? 

All  discoveiT  muAt  liave  a  bef^nning.  Pkenonieua  ob- 
•erred  bvlbru  the  niatsoQ  of  tlicin  is  oiadc  apitiurcnt  (ilwuys 
wen  myttvrious.  The  question,  'how  au  apple' — a  gross 
corporeal  thing — a  material  entity,  to  adopt  tlio  language  of 
sdeiicG — 'gct-s  into  tlic  middle  of  an  appk-^umplin^'  pro- 
rokea  ni>  iittiv<lay«'  wonder  nww ;  time  was  nlivn  it  puzzled 
a  king.  Solouton  was  a  wise  miui,  luid  *o  was  Socratesy  and 
so  was  Solon :  wonld  they  not  have  con»den^d  it  a  in^^-stciious 
tluD^  bad  they  seen  mesaaget  sent  by  electi'ic  telegraphy  to 
phoes  tlumsauds  of  miles  away  1f 

When  Piicam)  awoke  the  echoes  of  temples  of  the  lucas, 
by  firing-off  IiLh  Spanisb  field-pieces,  I  wonder  whether  ibe 
Axtec  priests  did  not  regard  the  case  as  supernatural  T  On 
consideration,  I  think  Mr.  Ilouitt,  i/ii:  Home,  and  every 
other  gentleman  who  has  had  i-isional  i-elations  witli  the  spirit- 
world,  who  has  touched  that  fringe  of  which  Mr.  Ilowitt 
somewhere  speaks^ — ^the  pectdiar  fringe  which,  according  to 
bim,  descends  upwi  earth  &om  some  celestial  upfaolstcTer'a 
shop  uj)  above, — will  own,  on  consideration,  that  nothiug  has 
happened  or  r-an  happen,  nothing  wliicli  hiis  been  seen  or  can 
be  seen,  that  has  been  heard  or  eon  be  licoid,  that  lias  K-un 
felt  or  eau  be  felt,  that  bus  Wen  smelt  or  am  be  smelt,  shonld 
be  justly  called  supeniaturaL 

I  am  oue  of  tliose  who  liave  come  to  the  conclusion,  tliat 
more  barm  comes  of  bcheviug  too  little  tluin  of  bolic^'ing 
too  moch.  For  my  part,  I  believe  almost  crerjibing  tliat  ts 
recorded  by  a  man  of  good  repuu-,  provided  that  my  own 
experience  does  not  disprove  it ;  and,  in  a  general  way,  I  be- 
liere  eetryOiiu^  that  is  told  me  by  n  Iiuly,  It  saves  a  world  of 
trouble,  this  unlimited  faith ;  it  has  the  merit  of  being  logical 
too,  remembering  bow  imiMXisiblo  it  is  to  disprove  a  negation. 
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After  making  this  confestdon  of  fsitli,  it  will  not  scci 
woiKlerf  u]  in  the  least  degree  tliat  I  Iiare  been  studying  the 
manners  and  enstoms  of  spirits,  hobgobliiiti,  creatures  of  the 
olcments,  such  as  undines,  sj-lplis,  salamanders,  pnomes,  fairies, 
and  the  like ;  witches,  wizards,  sorcerers,  augurs,  necromancers 
of  varions  countries  and  of  various  epocbs;  creature*,  in  short, 
that  some  people  deuomiiiate — incorrectly,  as  I  believe,  and 
hare  sought  to  pra^-e — *  supernatural.' 

Yes,  I  have  been  Btud)nng  them  all  in  many  a  recording 
page;  frain  the  mouldy  and  worm-eaten  tomes  coe\'al  with, 
till-  (liscoiery  of  printing,  to  the  rmlway  volumes  with  manv- 
coluure<l  binding,  reminding  one  of  the  parlicolotirwi  coat  of 
JoKcpli.  Yea;  things  falsely  called  'supernatural,'  I  haii-c 
been  studying  tliem  all ;  and  not  least  carefully  those  beings 
BO  horrible,  so  dreadfully  curious,  so  dangerous  wiUial — con- 
cerning which  some  few  explanatory  words  shall  presently  be 
written — the  wandering  bloodthirsty  vampires — ^Vroucolakw 
or  Broucolakas  of  the  Greeks. 

Perhajis  there  never  was  yet  an  ejctraordinarj'  revelation 
vouchsafed  to  the  faithful,  concerning  which  sceptics  ami 
scoffcn^ — ^[KXtple  of  science,  as  they  call  themselves;  those  mea 
of  dwarfwl  ami  |iaralyaed  miuds,  so  beautifully  portrayed  bj" 
Mr.  Willisua  Howltt  —  have  not  suggested  some  mean  and 
gnivelliiig  im])ututtuii,  the  acceptance  of  which  would  redocc 
tlie  facts  uarratetl  to  the  cat^ory  of  mei«  superstitions,  fo»- 
tercd  mostly  by  churches  and  by  priests.  Accordingly,  in 
respect  of  vampires,  I  have  seen  the  statement  made,  thai  the 
losumptioii  of  these  creatures  as  realities  is  referable  to  a 
certain  [>ivteiiMon  that  an  individual  dying  under  sacerdotal 
ban,  and  being  inten'cd,  could  nut  decay  after  tbc  manner  of 
honest  coqiscs  committed  to  uuth. 

A  prettTuion  mdeeJ!  ns  if  the  learned  Michael  RauEft,  who 
wrote  a  learned  book  /V  Masticatione  ifortuoram  in  Titmulu, 
is  not  worthy  of  all  credence.  As  if  (he  learned  book  of  simi- 
lar title,  publislied  by  Philip  Rvliritu^  could  leave  the  matter 
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in  doubt.  I  grant  that  the  recitals  publisbed  by  tlicsc  Ipanied 
iiutlwn^  <Io  not  nbomid  with  such  deeds  of  active  vatnpiredom 
a»  fonn  tlm  sabjcct  of  popular  tnulition  in  places  where  vam- 
pirvdnm  is  must  rife :  but  tliey  arc  conclusive  as  to  the  main 
Ijusiit  (if  bcliuf  on  wliich  vsimpii-edom  rests;  affirming  that 
divert  litiuiun  vurpscs  have  been  knonni  to  retain  a  sort  of 
•puriuus  lift',  to  move  in  their  gnivcj*,  to  cjit  what«vcr  came 
witJiin  tliG  reach  of  their  MidiaUowfdjavfs,toK^}«;(inl  inunch- 
iug  an<l  uiasticatiiig  Ukc  swine, — ^nliuncc  the  title  of  the  book, 
J)«  Mattitatione. 

Gtiost^  hobgoblins,  and,  to  be  »hort,  all  other  beings  which 
certain  Mupi^rftcial  Itiinkers  call  sujKTnatural,  Iiiul  been  miidc 
matter  of  study  long  before  tables  Iwgan  to  sjwjik,  or  vnn  to 
turn.  Tin-  IciiriR-tl  Calmet  ga^t  much  attention  to  pnennia- 
tolngy ;  vide  hi«  book  in  proof  of  it.*  I  think  the  follo^■ring 
Bk'ntimentjt,  enunciated  in  tiie  preface  to  tliat  book,  will  come 
couiineiided  to  tho  apjireciatioti  of  many ;  and  T  would  humbly 
call  attention  to  the  highly  important  place  the  leorneLl  writer 
accords,  in  the  science  of  the  so-called  supemaliu'al,  to  tlio 
particular  hobgoblins  (if  by  their  leare  wo  may  call  tlicm  so) 
of  whicli  I  shall  Iiave  to  treat. 

*  It  is  always  a  matter  of  regret,"  writes  Calmet  in  his 
preface,  Mo  have  deceived  one's  self;  and  it  is  dangerous 
(speaking  in  a  religious  soDse)  to  believe  on  insuffieiont 
grounds,  to  deny  rashly,  to  remain  in  wilfid  ignorance,  or 
to  voluntarily  contbiue  wTapped  in  superstition  or  illusion.' 
A  gixid  deal  will  have  been  achieved  by  an  individual  who 
hai«  Icimed  how  to  doubt  wisely,  in  such  way  that  he  does 
not  allow  bis  judgment  to  raiigt-  beyond  his  testimony.  That 
which  has  most  impressed  mc  ui  the  matter  concerning  which 
I  treat  ia  the  recitals  I  have  met  witli  of  \-ampires,  or  *  rcve- 


'  '  Diwcrtationx  >ur  Ic*  AppitriUoni  dn  Ang«*,  do  Dfrnon^.  et  d»H  Ba- 
prita  ;  et  mir  tc«  IlcTCDaiui  ct  Vamplru  do  Hansric,  do  ISoli^ini',  d«  IklorSTie, 
et  d«  81I6«I«.  Pn  Id  li.  P.  l)om  Aujtatiin  Caliuet,  Iteligleax  UvaL-diclia,  at 
jU>b6de  li«ucia«« en  Lorraine.    Pitriit,  mdocxuvi.' 
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natu^  of  Hongary,  of  Momria,  and  Poland,  of  the  Brouco- 
kkas  or  Vro«co!aka«,  so  called  by  th«»  Greeks; — all  excom- 
muiiitmb^d  Ixidics  which,  it  is  said,  are  unalile  to  decay. 

Thi-  remark  ha.s  hwii  miuUs  by  the  Rev.  H.  ChristniM, 
trniLtlnlor  of  Ca!in#f«  book  Sttr  let  ApparitioiUj  ihut  t'jilmcl 
seems  IcKt  dUponnl  to  bclierc  in  Tnmpiredom  tlisn  in  aaj 
uthur  innnifcMatinn  of  the  MKrallcd  supernatural;  that  recetr- 
inf*  the  attestations  «f  almost  every  sort  of  apparition  witlioot 
cavil,  yet  the  French  divine,  rather  indirectly  than  directly, 
Boems  to  throw  some  sort  of  doubt  on  the  hiBloTT  of  \'aRipircs. 

The  reverend  translator  starts  an  In-pothcsia  to 
for  this,  which  probably  may  be  in  some  measorc 
Bo  says  that  the  records  of  ^fimplrcdom  htiw  especially  b(y 
longed  to  people  holding  to  the  Greek  or  Esulcm  faith ;  ibr 
which  rca.'«>ii  a  F'runoU  <Itvine  would  not  be  unlikely  to  eanl 
at  the  testimony  handed  douii  in  relation  to  these  beings. 

Perhaps  it  may  he  here  jnst  as  well,  before  proccedog 
farther,  to  explain,  for  the  benefit  of  all  who  may  reijuire 
tlie  information,  whnt  manner  of  being  e.ractli/a  \TaQcobika 
m  vampire  ls.  Truly,  the  name  is  common  enough;  bnl 
the  meaning  of  many  names  one  could  mention  is  partly 
or  even  whoUy  unknown,  though  they  arc  in  the  moutlii 
<]S  most  of  us,  and  come  trippingly  enough  on  the  tongw^ 
Awhile  ago,  a  vtuy  popniar  anthor,  yielding  to  icnpuktve- 
aes),  wrote  that  he  would  wake  Uie  kvUi'h  ;  then  prewolljr, 
laughing  at  himself,  he  confessed  total  ignomuoc  as  to  what 
the  welkin  exnctlj-  might  be.  A  vampire,  then,  is — well, 
what  sliall  we  say*  Not  a  ghoil,  certainly;  except  we  alter 
most  of  Dur  existing  notions  of  a  gho«t.  The  best  definitioo 
I  can  give  of  a  vam]>irc  is  a  li^iiift  mischievfms,  and  nniP* 
dcrous  dead  body.  A  living  dead  body  I  The  words  are 
wild,  ooiitndictory,  ineomprchensiblc ;  but  so  arc  vampires. 

Assuming  as  true  the  recorda  about  dead  people  numi^ 
in  their  tomb(<,  eating  thcreiu,  iXHutug  thvivfrom,  with  or 
witliout  munlerouA  iutcut,  ttiv  learned  Calmct  dontes  entire 
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to  a  rea<M>nt><)  debitte  npoii  the  fwe.  He  toiM!l»ea  on 
flie  nijst«ric3  of  lift-  nnc!  dcnth ;  lir  sett  forth  th«  oxtremo 
difficulty  of  accounting:;  for  thv  plicmomcnii  of «  corpse  rising 
from  the  tomb  witlmut  disturbing  thv  curtb;  of  returning 
thereto  without  (Ii!itiiri>inf;  the  I'srlfa;  of  tlic  titter  unntean- 
htgness  of  a  ^loul  sach  as  this  talcing  plcs!>nn'  in  the  moles- 
tation, even  nmrtier,  of  its  once  dcairst  friend*.  Lastly,  he 
aska  how  it  can  lie  that  a  dead  body,  out  of  wliicli  the  sotil, 
the  life,  hath  lt«l,  can  j-ct  retain  a  K-cond  life  t  All  this  ho 
aaka,  and  more;  he  throws  doubt  on  the  eiwc,  bat  nowhere 
axpreesly  denies  the  existence  of  vampirvK.  I  think  he  tries 
to  make  it  teem,  infcruntially,  that  vain]>iredoin  is  wholly 
an  illuBion,  a  fiction  of  the  GixH'k  Church;  bat  he  almost 
cuts  the  ground  from  nniler  him,  by  presenting  certain  ro- 
cortlA  of  living  dead  pi*oi>U',  which  come  very  nearly  np  to 
the  mark  of  ^'ampin^dom.  lie  quotes  the  German  authors 
Raufft  and  Kehriiu,  concerning  wlnan  mimtion  ha^  already 
been  made,  seemingly  disposed  to  believe  mach  they  hare 
ndatod  concerning  the  gluttony,  the  swinish  munching^  pn^ 
ti»ed  by  certain  cvil-diaposed  corpses. 

*  Kaulft  takes  it  for  a  certain  concluxioii,*  write*  Cardan^ 
*  that  certain  cotjjk's  have  been  kt-.own  to  devour  the  grave- 
clotlKS  ami  other  things  within  their  reach,  nay,  even  tiieir 
own  flesh.'  He  rcmai^  that  in  certuin  parts  of  Germany, 
in  onler  to  prc^-cnt  this  horriltlc  habit  of  iinderground  feast- 
ing,  grave-diggcm  arc  accustomed  to  pnt  a  ffixi  hanl  packing 
of  eartli  under  u  suspected  cor]w'!i  cliin :  that,  moreover,  to 
make  »ccurity  doubly  sure,  totne  grai-e-tliggers  place  ui  tho 
mouths  of  suitpected  corpses  a  little  bit  of  silver,  or  else  a 
stone,  taking  tho  &rth«r  prt<cantiou  to  tie  a  bandkcrdiivf 
tight  about  the  throat. 

Certain  of  the  milder  and  least  roysterions  talcs  concern- 
ing dkwl-nli^-c  poophj  admit  of  n  sort  of  half-explanation, 
by  atiopting  tlic  hj-poflieJas  of  trance;  as,  for  example,  the 
following  cases  namitcNl  by  Calmet : 


R5S 


A  THUD  OF  MKDt«TAL  MYTHS. 


Tbu  Count  <)c  SaJm,  lui%-iiig  Iwen  thought  desd,  was 
buri^-il  ulivc.  Ax  night  upiiroikchcd,  ^re»t  cries  were  heard 
in  thi;  church  of  thu  iiUbuy  of  Haute  Seille ;  aud  the  fol- 
lowitif;  uiorniug,  his  gruve  linviiig  been  opened,  the  corpse 
was  found  lying  face  downiwurdii.  Once  upon  a,  time,  at 
Bar  Ic  l>uc,  a  man  having  U.'cn  interred,  a  sound  was  pre- 
sently lian-il  to  coniv  from  tl>e  gravo;  being  disinterred  on 
\hn  diiy  fiilluwiiig,  lie  was  found  to  have  eateu  the  flesh  of 
Ills  arms.  This  man  hail  drunk  bnuidy  to  excess,  and  had 
been  buried  as  dead.  KaiifTt  bears  e^-idence  concerning;  a 
woman  of  Ikiheinin,  who,  in  13'l-%  had  eaten,  whiUt  in  the 
gni>  e,  about  one-half  of  her  shroud. 

More  extraordtnar)',  and  trenching  more  nearly  on  tlie 
domains  of  pure  vanipircdoni,  is  the  following,  narrated  by 
William  of  Newbridge,  an  English  author  who  lived  in  tjie 
mi<ldli;  of  the  twclftli  centurj-,  and  (juoted  by  Cahnvt.  He 
Htat*»  llutt,  in  his  time  was  seen,  in  the  county  of  Buck- 
ingliam,  a  man  who  appeared  bodily,  as  when  alivv,  thnw 
eucci»$ivc  nights  to  his  wife,  and  aAer  that  1o  \th  nuarcat 
relatives.  They  could  only  ibfeud  theniMiIveH  by  watt-liin^ 
and  making  a  groat  noise  when  they  perceived  hini  approctcl^ 
ing.  The  creature  even  dared  to  show  himself  occasionally 
in  the  daytime;  whereupon  the  Btshoji  of  Lincoln  assembled 
his  coimcil,  who  told  him  that  similar  things  hud  oftvn  hajf^ 
pcnud  in  England,  and  that  the  only  known  remudy  against 
the  t'vil  was  to  catch  the  wandering  body,  and  bm-ii  it, 

Th«  bishop  could  not  at  once  fall-in  with  this;  be 
thou<rht  the  remedy  cruel.  He  adopted  another  plan,  and 
it  was  this:  Having  ivritten  a  schedule  of  aUtolution,  bo 
]>Iaccd  it  on  the  body  of  the  corpse ;  and  from  tliat  time  ofl 
more  of  him  was  seen  or  heard.  '  This  sort  of  iipjnritioa 
woidd  appinu-  incredible,'  wrote  the  author,  'if  seven]  in* 
stances  hiul  not  occnrrwl  in  his  own  lifetime,  and  if  ho  dtd 
not  know  xevoral  jXirsoiis  who  believed  in  them.' 

The  latter  argument  is,  I  humbly  think,  irresistible.    Tbt 
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ae  author,  Newbridge,  xtutcs  tli»t  a  mnn  who  had  been 
itcrrod  at  Berwick  came  out  of  his  p-iiv«  vvcry  iiight,  and 
mndo  a  great  dbttirhanco  in  tlu^  iivighlioiirlicMMl.  lie  even 
boosted  that  he  should  not  cease  to  diittitrb  tho  liritif;  until 
thoy  liiul  reduced  liitu  to  aahe.i.  Tliereiipon  the  neighboon 
selected  ten  bold  and  vigorous  yoimg  men,  who  took  him  np 
out  of  the  ground,  proceciled  to  cut  his.  body  to  pieces,  then 
burn  it  to  ashes.  But  some  one  among  t)ie  crowd  having 
said  that  he  could  not  burn  until  ihey  liad  torn  out  his  heart, 
liis  side  was  pierced  with  a  stake.  Through  the  opening  thus 
mtuitt  they  extracted  the  heart,  wliereugion  the  tody  was 
consumed,  and  appeared  no  more. 

It  is  a  remarkable  fact,  and  therefore  worthy  to  be  noted 
here,  that  amongst  the  pagan  Romans  the  notion  prc%*ai]od 
that  dead  bodies  of  certain  persons  were  subject  to  be  allured 
from  their  gi-aves  by  sorccren,  mileaa  incremation  had  been 
performed,  or  decomposition  had  actually  taken  place.  On 
this  point  study  the  foUoning  allusion  of  Ltican — the  words 
are  represented  by  him  to  have  been  spoken  by  an  enchan- 
tress to  au  evoked  spirit : 


^ 


'Tail  tiiB  mcmbm  tepulchrn 
Tallliu^  uxurani  Stygio  cum  cnnnlna  Kflvl*, 
VI  uulluH  Qftnlalu  Ms);o^  (■XHuJiut  iiiubik.' 


I]  this  may  have  been,  says  Cidract ;  but  that  those  who 
are  really  dead  move  their  jaws,  and  amuse  ihemselves  by 
chewing  whatever  may  be  near  them,  is  again,  nays  he,  a 
childish  fancy — like  what  the  ancient  Komans  said  of  their 
matuiuctu,  which  was  a  grotescjuc  figure  of  a  man  with  an 
enoHDODa  mouth,  full  of  big  teeth,  the  jaws  being  movod 
by  ^rings.  Tho  Romans  frightened  children  with  thc»e 
manduci ;  hence  the  following  allusion  of  Juvenal : 

'  Tandernqae  rodlt  m)  putpltn  nntuni 
BKodium,  oum  pi)noti)i>  pklt«lin«  hi*lum 
In  grcmio  m*tm  formiiUt  nutiniu  inlkiit.' 

Some  remains  of  the  ancient  custom  may  be  seen  in  certain 
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pntocHsiouit,  wherein  the  figure  of  si  serp^trf  is  earned,  wfelch 
evor  and  aiion  opens  and  shuts  its  jawg,  between  which  cakea 
are  llirowii  by  lookers-on.     . 

*  Authors  have  reasoned  a  good  deal  on  the«  t-rent^' 
writes  my  antlioriiy.  (1)  Some  hare  belJcvt-ii  them  to  be 
miracnlous.  (2)  Otheis  have  looked  npoii  them  iLt  sim^Jy 
the  effect  of  a  heated  imagination,  or  it  «rirt  of  {nvpoosearaoik 
(3)  Others,  again,  hare  believed  that  there  woa  nothing  ia 
tiietn  bat  what  was  v<?Tyninple  and  nnlurml,  tlieae  peraoiB 
not  being  ilead,  bat  acting  naturally  upon  othrr  )Mdie.<*.  (4) 
Others  have  asserted  that  it  was  the  work  of  thi-  devii  him- 
self. Amongst  these,  some  have  ad%'anced  the  njiinton  thai 
tberv  were  certain  benign  demons,  differing  fmni  thoM>  who 
arc  malcvo^t  and  hostile  to  mankind.  Bnt  what  j^reolcr 
evils  can  one  have  to  fear  from  rmtablc  denionit  and  de 
most  malignant  fpirits,  than  those  which  the  ghouU  of  HnB- 
gtry  inflict  on  ponons  wlrom  bk>o<l  they  suck,  and  thw 
cause  to  die)  (5)  Others  any  it  is  not  the  dead  who  Mt 
tbeir  own  Hcsh  or  clothes,  hut  serpc-nt^  mts,  inn)e«,  ferretB, 
or  other  voracious  animals,  or  even  striges,  birds  that  clevonr 
animals  and  men,  and  guck  their  blood. ...  It  b  added,  that 
these  vampires  are  known  only  to  certain  coontries,  as  Utm- 
gary,  Moravi.i,  and  SJIcsia,  where  plague,  pestilence,  hydro- 
phobiu,  drunkenness,  are  most  common;  where  the  peo[)li:, 
bt»iig  bailly  fivl,  arc  subject  to  certain  disordera,  occaakmod 
by  climate  and  i'lxtd.  As  to  what  some  hsve  asserted,  that 
the  dead  have  Iwcn  heard  to  eat  and  chew  Uke  pigs  iu  (btif 
graves,  it  is  mniiifcttly  fabulous,  writes  my  author.  Such  sB 
klM  can  have  its  foundatjcm  only  in  ridicnloos  prepoaBanilft 

From  these  remarks  it  wonid  «em  tliat  Cnlinct  is  alio- 
gather  sceptical  about  the  narrations  of  dcnil-4livc  mon  and 
women,  I  do  not  know  why  he  idiould  Ite,  since  he  doa 
cot  \-cnture  to  impugn  the  following  still  more  extnunliiuiy 
narnitioii,  ciimmunicatcd  to  him  by  a  contcmporar}-  pric»tt  of 
hia  own  chuzcb : 
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*A  CTir£  <if  tlw  (lioMsc  of  Coiwlance,'  he  stales,  'named 
"B^er,  mnk(-4  to  fn«  in  writing  tlie  following  relation.  He 
atfltcfl  tiiiit,  in  1728,  fic  (Bayer)  luiving  lioen  appointed  to 
the  caw  of  Riithciiii,  he  was  diKttirtwil  one  moniing  by  a 
i!pectTV,  who  camw  in  the  form  of  »  pet-tant,  badly  made,  ill- 
drcKtod,  and  Mndlin^  abominably.  ITc  kiioi'ked  at  the  door 
in  an  insolent  manner,  an<I,  bein^  admitted,  entered  the 
study.  I[e  then  toUl  the  cnnj  BHy<^,  tlint  the  prince-lnshop 
of  Constance  luul  itent  him  (tlie  hobgoblin)  upon  a  certua 
business  . . .  but  the  statement  wai  nntnio.  Tlte  hobgoblin 
then  asked  for  sonicthing  to  cut ;  whereupon  raeat,  bread, 
and  vine  vere  set  before  him.  Taking;  up  the  meat  mih 
both  hand<i,  he  devoure<l  it,  bone*  and  all,  sayinjf,  "  Observe 
how  I  cut  Iiolli  flc-=h  and  bone :  do  the  same !"  Tlicn  taking 
up  tlie  wino-cn]>,  he  swallowed  the  contents  of  it  at  a  drsu^ht ; 
asked  for  another,  wlileh,  when  supplied,  he  served  the  same. 
Sistng  Ihi-n,  hv  withdrew,  never  so  much  as  saying  "  Oood- 
l^c"  to  the  curi'.  The  ser\'ant  who  saw  liim  to  the  door, 
having  demanded  his  name, ''  I  welo  born  at  Rutsiiigcn,  and 
my  nain«  is  Georgt^  Raulin,"  he  rcplictl ;  but  he  s]ioke  falsely. 
Then  turning  tn  the  etn-e,  whilst  going  down-stair*,  the  hob- 
goblin said  in  Gennon,  "  I'll  show  yon  who  1  am." 

*  He  passed  all  day  in  the  village,*  Calmct's  euri-'s  letter 
of  testimony  goes  on  to  state,  'showing  himself  to  everybody. 
Towanls  mitlnight  he  returned  to  the  cure's  door,  crying  out 
three  times  in  a  terrible  voice,  "  Monsieur  Bayer,  I  will  let 
ytni  know  who  I  am  T'  Day  by  day  for  three  long  years  he 
returned  towanb  four  PM.,  and  every  night  remaining  till 
day-dawn.  He  ithowi-d  himself  in  different  forms;  sometimes 
Like  *  watcr-spanici,  sometimes  like  a  lion  or  other  terrible 
uiimal,  sometintcs  as  a  man,  but  sometimes  (and  this  must 
ha^'e  been  the  worrt  of  all)  in  the  gtmo  of  a  pretty  girl, 
sitting  at  the  eorfi's  bedside  1  Thns  testifies  Monsieur  Bayer. 
Sometimes  the  hobgoblin  made  an  uproar  in  the  house,  like 
a  co<^>er  tiooping  a  cask.    The  car^  desiring  to  have  wtt- 
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nesse«,  often  sent  for  the  beadle  wid  oIIkt  cliivf  pcwpl*  of 
the  tillngc  to  licar  testimony.  At  last  tlio  curi  liad  rvcotine 
to  vxurcUm,  tut  with  no  effect. 

'Despairing  almost  of  being  delircred  from  the^e  vexaljoiw, 
he  provided  himself  at  tlie  end  of  the  third  year  with  a.  holy 
branch,  on  Palm  Sanday;  also  with  a  sword  sprinkled  -mth 
lloly  water.  The  hobpoblin  was  now  *oon  to  have  the  worst 
of  il.  Appearing  again  [whether  in  the  form  of  a  man  or 
dog,  a  lion  or  a  young  lady,  informant  <ioes  not  stale],  the 
can;  first  dashed  the  holy  water  in  tlw  goblin's  face,  th« 
amotv  the  being  with  the  blewod  sword,  lie  did  this  one*  « 
twice,  and  from  that  time  was  no  mem-  molested.  Tlaa  u 
attested  by  it  Capuchin  monk,  wiln(.-sH  of  the  grcatnr  part  of 
tliesw  things,  August  29,  1749.' 

Calmet  (U-clino«  to  guunint«c  the  truth  of  oW  these  cip- 
cnmslaneeti.  Tiu;  judicious  reader  may  make  wliat  indacUon 
he  pleases.  If  iheyurv  true,  here,  says  he,  is  a  ix^  fthoct 
who  eats,  drinks,  and  speaks, — ^giving  tokens  of  his  presena 
for  tliree  whole  years,  without  any  appearance  of  religion! 

Seeptit'S  may  seek  to  thniw  di.«ci'edit  upon  the  narratioBt 
of  vanipiredoni,  by  urging,  what  I  conceive  to  be  the  fid, 
tliat  allbongh  vampires  have  been  seen  by  the  tbousaixl, 
have  buen  known  to  leave  their  graves,  and  wander  abool 
biting  and  bloodsucking  their  once  dearest  friends ;  still,  no 
aiithetitie  information  is  avalUble  relative  to  the  manner  i« 
wliioh  they  lem'e  their  graves,  or  the  way  in  which  thqrjv 
iiack  to  the  same. 

No  vampire,  that  I  am  aware  of,  has  ever  been  canght  in 
tJie  very  act  of  coming  out  of  a  grave,  or  going  hack  agwa- 
The  omission  is  not  of  a  sort  to  shake  the  belief  of  any  reasJfr 
able  man  in  the  general  truth  of  vanipiredom,  knowing  vrell, 
as  all  of  uM  do  know,  that  thousands  of  occurrences  take  ]d*tt 
from  time  to  time,  under  the  very  noses  of  people  n««r,  wth* 
out  their  seeing  wliut  happens. 

I  once  cxplorvd  the  battle-field  of  Waterloo,  in  compaiuco- 
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'  with  a  local  piide,  wtio,  durinf;  Umt  day  of  mortal  strife, 
liad  beeii  present  ih  tlio  umiitoar  capacity  of  a  swHlcr  or 
cantcen-liearer,  niitiistiiTing  (wmforts  to  the  womiiU'ii.  (.iaziiig 
from  the  simimit  of  the  huge  moiuid  whorumi  thv  Bi-Iginn  hon 
stands — allej^iricjJ,  iti  n  certain  sense,  of  B(tl}:iun  hmvi^rv — 
I  looked  liown  on  mMoy  a  gravo  and  many  u  tropliicil  marble. 
Thick  they  were — thick  those  gravc-t,  thiisc  Irophied  inarhles  I 
— and  I  bethought  me  how  far  nioro  thickly  strcvm  on  the 
eveniiif;  of  the  day  of  strifo  must  ha\'c  beun  the  writhing 
wounded,  the  slialtered  aii<l  gory  doad  I  I  {>ictured  to  myself 
the  serricil  squara'i,  lielcliing  their  volleys  at  advancing  French 
coluians.  I  sought  to  reproduce  the  scene  of  men  stricken 
by  lead  or  alec-l,  and  suddenly  laid  low.  'They  fell  fast 
enough,"  said  I ;  '  it  must  have  been  an  awful  sight.' 

'Parbleol'  interposed  myguido;  'you  may  think  it  odd, 
but  T  did  not  see  one  man  fall.  They  would  come  on.  Then 
a  volley,  a  bayonet  or  cavalry  cliarge,  a  tremendous  noise,  fir^ 
smoke,  and  all  that ;  and  when  it  was  over,  there  they  would 
tie,  jnat  like  thoae  sheep  there,  Monsieur;  but,  on  my  honour, 
not  one  fellow  did  I  actually  sec  go  down.' 

Very  well ;  Calmet  did  not  record,  and  a^sureilly  would 
not  wisli  it  to  be  understood,  that  revenant,  as  he  calU  them 
—or,  to  be  plain,  disn^'puttibU'^  corjisc*  whom  earth  rejects — 
can  be  nomhered  bv  thw  million,  lie  jiei'liapN  rdV-rs  to  some 
scores ;  and  if  nobody  has  tiver  caught  one  uf  tlioso  in  the 
very  act  of  ci)niing  out  of  a  grave,  what  does  thij  provct 
Nothing,  to  my  mind,  aft«r  what  tlie  guide  told  me  nt 
Waterloo. 

The  act  of  munching  in  a  grave,  or  even  coming  out  of  a 
grave,  violalvs  social  proprietiea  truly,  but  nothing  more.  It 
ia  not  every  human  mind,  indeed,  that  is  strong  enougli,  or 
sufficiently  vfcH  balanced,  to  look  upon  a  horrible  prodij^y 
unmoved.  If  revcnaiuy  as  ('almet  denominates  them,  were 
more  frwjiieiit  than  they  arc,  then  probably  many  spectators 
might  be  scared  mto  tits  or  go  mad  outright ;  but  if  a  disrc- 
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potable  earpae  should  get  out  uf  its  ooSn,  uiil  wzuier  iboot 
murderaoalj  intent,  wnalung  rengeuice  all  night*  lntiii(^ 
Uoodtneking  uid  gni^  back  tn  Us  ^rxn  before  tnonung,  it 
voald  be  *  tvit  serioni,  a  v«iy  daagtrov  matter.  !%!>  ti 
just  wlut  vampirea  dc^  oerertlieless. 

In  like  nuuiner  ss  aceplical  people — the  men  rS  paralywd 
BUiuli  ao  beautifully  described  bj-  Mr.  Uowitt,  tlie  puwiyA 
bning  been  induced  hy  a  too  coatiiiuoiis  stadf  of  what  vfl 
fiilaelr  rail  tlie  inductive  sdences — fiud  some  absurd  mtj  of 
acoouttting  for,  or  eke  deoying  alu^ether,  the  best-sttesttd 
ikct«  of  pnenmatologT,  wich  as  tahle-tuniing,  table-Haneiii|^ 
spirit-rapping,  spectral  writing,  loniinous  hands,  mystical  a> 
cordion  playing,  and  other  modem  spiritoal  maDifestattons; 
so  more  than  ooo  miter  baa  attempted  to  explain  away  the 
precise  reUtwiu  oooceming  dead-olivo  people  of  all  vari<rtic^ 
frcm  the  nufticataceB  of  Rauffc  to  the  Trvucolakas  of 

Accordingly,  it  is  argued,  as  already  stated,  tliat 
milder,  the  less  L-xtraordinary  of  these  recitals,  are  amply  ac- 
counted for  OQ  the  assumption  of  trance;  and  Utat  the  records 
of  pure  vampiredom,  tales  about  dead-alive  men  ariiting  from 
their  lomlH,  stalking  about,  bloodsuckin/r  hik)  inurdcrint;,  an 
based  on  a  pretension  of  the  (ireek  church,  to  the  irffwct  thai 
Mother  tUrth  refuses  to  accept,  and  retain  in  b«f  budooi, 
coqitcs  of  persons  wlio  have  come  nnder  orthodox  excomnra- 
oication.  It  has  vi-on  been  accepted  as  a  tenet  of  faith  by  the 
Eastern  church,  1  Ix^icvc,  that  no  unorthodox  corpse  can 
possibly  decay  if  btiriiid  in  orthodox  soiL  Theit  miglit  be 
aomcthing  in  tills  view  of  tlie  case,  if  records  of  di!ad<4iUTe 
people  were  traceulile  only  to  autliors  of  tlie  pure  QnA 
fiuth;  but,  in  view  ol' testimony  from  iPlbcr  quartet^  con- 
ndcring  that  dead-ali\'e  people  Iiiiv«  been  ktvown  to  wan<kT 
fn>m  iheir  tombs  in  England,  Qemiany,  and  elsewhere,  it 
aeonia  that  the  h^-pothcsis  cited  falls  to  the  ground  wlioUy. 
ll  must  bt;  coucoded,  however,  that  vamiNreduni  has  rec«i\-ed 
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vbat  we  msiy  coll  iU  bi';!ic^t  (l<.-vrli)|iin<!iit  in  <'ountrio4  the 
people  of  which  iu.'iitiuwl«d;^  Uk^  vrllxxlox  Orcek  ehuncfa. 
Eastern  BQn)^)e«ii  vatnpircs  have  nlvayis  bmn  more  fierce, 
more  mardiTOUitIv  inclined,  thui  uorro*{>ODding  Wings  of  the 
woFt.  Citmato  iiuty  Iiavc  soinvUiing  to  do  with  this;  and 
pcrhiips  tcnipcmm«.-iit.  Uivuk  lingutids  arc  more  tc-rribl«  than 
odicm,— why  not  Oreck  vain{>insf 

]iven  on  miittitrt  mo«t  np]Kiix;iitly  tiuiisrciidental,  on?  cnn 
draw  pra(-tM.^al  diMlaction*.  No  linrm  can  ^>^■v^■  ooinc  of  makitif; 
aecurity  liotibly  mrv.  I  luii  Iwl  to  inrcr,  tlivn,  that  if  ii  dvad 
body,  lifter  a  i'ea«r>nal>l«  time  of  bnnnl  li.'i.i  eliipNurl,  be  KtiQ 
found  sotit  and  pliable;  if  it  bloeda  on  piinctui-<^  and  »liotn 
DO  sigii  of  f'ultilliiig  the  decree  ofdatt  to  dvM,  thvre  u  room 
Sue  the  worst  suspicions. 

In  Euch  a  case  the  unquiet  and  evil-disposed  corpse  can  be 
laid  by  adopting  one  of  two  exjtedieuts.  Tlie  first  is,  to  ratue 
tiie  gntve  to  be  beaten  with  a  hazel  twig,  the  tipentor  being 
a  vu-gin  of  not  !c«s  than  twcnty-6v«  years  old.  The  second 
expedient  coDsists  la  digging  tlw  body  up  and  burning  it. 
Mr  authorities  l«avc  mv  no  room  to  doubt  tliat  the  first  and 
much  eimplcr  remedy  is  not  otpi.-illy  effectual  nitli  tlic  second; 
nevcrtbctcas,  for  some  incspliciiblc  reason,  tl>c  rt^mody  of  in- 
cr^iiation  k  always  pradiseil,  in  liuids  where  vampires  do 
most  abound. 


SAIJUUXUEKS. 


Perhaps  the  basilisk,  whose  mysterr  T  nnveiled,  is  not 
wo  fiimiliar  in  name  to  English  people  of  to-dny  n.f  the  salfl- 
mouder.  A  certain  wide-spread  popular  belief  attfibntes  to 
kmg^HHitiniied  flame  the  power  of  generating  a  dragon-like 
monster — him  of  whom  I  n-rite.  Thus  it  was  long  n  habit 
witJi  glasft-worfeers  to  extinguish  their  furnace*  ontre  in  itevva 
yotfs,  to  avoid,  as  they  bclic»-cd,  the  gcnerution  of  a  sala- 
mander ;  and  in  the  mining  part  of  Cornwall,  wlvere  '  fire* 
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cRgiites,'  as  tliey  wore  once  csllcd,  nxro  used,  a  similar  belief 
prevailed.  The  ({uvstion  to  pnMcnt  itself  i»  tliix:  Wan  thu 
belief  a  mere  wavnanl  pruin|>tiiig  uf  the  braii)  fvundvd  on 
nothing  at  all — nut  even  r  $U|;gt:9t)0D  ?  or  wu  it  a  distoTtioa 
of  smne  Uigbt  mattvr  of  fact }  1  »ball  mxiii  resolw  it  to  the 
latter. 

As  m  tbc  case  of  tlie  b*.ti)i«1c,  so  here:  th«  Hilan]an<ler 
liiis  an  anciont,  a  mixliu^val,  uiJ  il  nioJeni  hintorr.  Tliu 
Greeks  aitd  Romans  bvlicveil  iu  u  wrtuin  luanl,  nut  oaly 
didovrcd  with  tlic  moilvm  salamandritiv  attribute  of  ru«i»tiii); 
fir«,  but  al»o  vith  |>ro)x:rli<M  of  cxtniunlinury  vunom.  Not 
only  was  its  bitv  coiuidiuvd  fatal,  its  fk-»h  if  i^u-ii  ilnulljr, 
but  itfi  evil  influence  was  Ru|>[ia!te(l  to  extend  to  living  thin<|^ 
it  might  hnvc  cravrktl  over.  Thus,  if  it  <-ra<<>-l«<]  ov*t  a  fi-uil- 
tree  in  bloom  or  bvaring,  all  lite  fruit  wok  bclivved  tu  he 
poisoned:  and  wov  U.-tidu  thv  oiilucky  individual  who  sboiild 
eat  a  borb  on  which  a  |>ortion,  be  it  ever  »u  invigiiiflcant,  of 
salamatidnnu  Mdim  luid  tallvii ! 

Aristotlv  hail  Hnn  belief  in  the  jalamundi^r.  In  hii  hi»- 
toiy  of  animals  he  cites  the  cn^ture  by  name,  adducing  it  ID 
proof  of  what  be  believed  the  fact,  that  there  was  nt  least  one 
animal  over  which  flame  had  no  power.  As  time  advsncei^ 
the  galamandrinc  attribiit>.^  in  n;s{)cct  to  flame,  become  stiO 
more  extraordiuary.  Tlius,  (K'Conling  tu  Nicandcr,  the  salii- 
mauder  not  only  had  the  facility  of  being  absolutely  iuipcr- 
vioUB  to  flame,  but  no  sooner  came  in  tliu  presence  of  fiiv, 
than  the  crcatun-  uttack<.si  it  as  un  enemy.  Dioscwrides  and 
Pliny  atk-st  the  pivcvding  focU ;  tl>e  latter  swelling  the  list  of 
attributes  by  yia  another — according  to  him,  salanianden  an 
without  sex. 

This  belief  in  salamandcrt  banng  Poine  down  to  mediaeval 
times,  got  mingled  witli  another,  tu  no  sjtull  degree  inmnse- 
<]acnlial.  It  was  affirmed  they  aucked  cows  and  dried-up 
their  udders.  A  similar  belief  prevails  in  ivspect  to  hedge- 
hogs io  some  parts  of  England  to  this  day.     Comiiariug  tlii* 
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alle^^ion  of  salamantlrine  mllk>thcft  with  tlic  ftttribute  of 
taortally  poifioninj;  whatever  living  thing  tt  might  chance  to 
ami  over,  the  impossibility  of  reconciling  the  oiio  with  the 
otli«r  ia  ajtparent. 

Tlie  Homans  considered  the  salamander  to  he  equally 
fatal  witli  aconite  or  hemlock.  Two  Roman  proverbs  attest 
tlie  strength  of  the  belief  in  tlie  potency  of  salamandrine 
Tenom.  'He  who  is  bitten  by  a  salamander  has  need  of  as 
many  antidotes  as  the  creature  has  spats,'  was  one,  *If  a 
salamander  bites  you,  put  on  your  shroud,'  was  anotlicr. 

So  <lcep-rootod  had  become  this  poisonous  belief,  that  in 
later  days  we  find  &faupeiftuis  considering  it  north  while  to 
ulduoc  some  opjKising  testimony.  He  ivlatcs  that  a  <;cr[ain 
inan,  to  whom  liU  wtfo  hud  fulmtnistcrcd  portions  of  a  salu- 
numder  in  hopes  of  becoming  a  widow,  actually  swallowed 
tlie  flesh,  yet  continued  to  live.  Maupertuis  then  records 
•omo  experiments  he  had  performed,  and  with  the  result  of 
proving  that  salamanderti  were  not  so  ik-ailly  as  bad  been 
imaginctL  In  one  experiment  he  applied  the  teeth  of  a  sala- 
mander to  the  thigh  of  a  fowl,  from  which  he  had  plucked 
the  feathers,  to  the  lips  and  tongue  of  a  dog,  and  to  the 
tongue  of  tlie  fowl ;  in  each  ease  without  any  injurious  result. 

Galen  thought  it  worth  while  to  record  that  he  knew  the 
salamander  eonlJ  burn ;  a  sufficient  proof  of  the  prevalence 
in  his  time  of  bebef  to  the  contrary.  Equally  fixed  was  the 
belief  tliat  any  combustible  matter  became  incombustible,  if 
invested  in  the  skin  of  a  salamander.  AcconUngly,  Marco 
Polo  adverts  to  the  belief,  in  speaking  of  a  certain  clolli  .ictit 
by  a  certain  Tartar  king  to  the  Pope.  Tlic  garment  was  said 
to  have  been  woven  of  salamander  wooL  A  novel  Idea  that 
a  liiutrd  sliould  have  been  invested  with  wool — evidently  the 
salamandrine  atiribule  must  have  undergone  some  cvtension. 
This  acute  old  traveller,  however,  divined  ilie  real  truth,  in- 
aamuch  as  lie  quite  corrcetly  observes  the  so-called  wool  in 
<|aestion  waa  none  else  than  the  mineral  substance  asbestos. 
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Amongst  the  ancient  ^amandrino  beliefs  ran&t  be  noticed 
that  it  had  a  depilatory  power.  Tlioa,  adverting  to  tliis  belief. 
Martial  wrote  as  follows : 

'  Detinc  jam.  Lulo^,  trisira  ornarc  caplllot, 
Tangat  ct  InNtnain  nulla  poella  caput : 
Hod  Mtlanuwdra  aotet,  vel  «»*»  iiova«ula  inidt!^ 
Ut  digiit  iQwoulo  Bat  Ini^p  tua.' 

Salamanders'  hearts  woi'n  as  amnlets  vrcrc  oon»idvn.-d  to 
be  proventire  agaijist  fire.  Portions  of  tlio  CKntuix;  bo  t«p<H 
tuclly  poisonoos  were  also  nsed  in  medicini;  to  cure  leprosy. 
The  alclieinisis  also  beliciied  ill  salaniandriiK'  jKiwtr*  of  trans- 
mutation. Ilt-nci^  tliese  wretohwl  n!]>tiU--i,  l«-ing  placed  in 
crucibles,  and  the  latter  heated  on  the  coalii,  quicksilver  ma 
potircd  npon  them  until  they  died.  To  what  extent  the  poi- 
sonous nature  of  the  reptile  was  credited,  may  l>e  itifcrrwl 
from  ihc  i)n;vid«icc  of  the  ctwicurreiit  belief  tluit  t)i«  rxpcri- 
meiit  wan  attended  witli  danger  to  the  operator. 

TliroH;;Iii»ut  thfso  obsen-ations,  I  liare  written  of  the 
salamander  as  if  under  some  certainty  of  itA  existence,  which 
is  morv  than  I  was  enalJed  to  do  in  rv«{MH-t  of  the  Im.-«il!sk. 
Indeed,  the  salamander  is  recn^iiscd  by  modem  nattiralists 
to  linvi-  a  present  existence,  in  so  far  ns  the  mntH-  is  applied 
to  A  certain  lacertine  animal  which  niuy  be  occasionally  pnr- 
cluuK^  in  Lotulon  fi>r  the  ornamentation  of  glass  cases.  It 
ia  a  Btnall  creature,  only  a  few  inches  long,  wholly  dcv<nd  of 
pMMHtous  qualities,  as  indeed  alt  lixards  are,  and  itti  |>owen 
of  resisting  fire  are  of  a  moderate  degree  only,  as  will  be 
gathered  from  the  recitals  to  follow.  We  shall  sona  We  from 
wliat  small  matters  of  fact  large  inferences  may  spring. 

In  the  I'/iilaiojJiieal  Trvtuartiomt,  nA.  i.  p,  377,  t!ie  fol- 
lowing record  appears :  '  This  came  from  that  expert  an»* 
tomist,  M.  8tonu,  to  Dr.  Croon  Videl :  that  a  knight  cnQed 
Corvini  had  assured  him,  that  having  cast  n  salamander, 
Innaglit  by  him  out  of  the  Indies,  into  the  fire,  the  animal 
tbcrvupou  swelled  pruR-utly,  aud  tlieo  romited  elore  of  thick 
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liGmy  matter,  wbidi  did  put  out  the  nei^boiirin^  cmI*,  to 
wiucli  llic  salatnaiider  retired  immediatdy,  ptitlitijr  llii-m  out 
in  tbe  kudg  mannei-  *s  kooii  m  tlivy  nikiiKilwl,  luid  by 
this  meuu  Mring  liinuelf  from  the  force  ol'  thu  tire  for  the 
space  of  tmt  hours.  Tiie  ^itlonuui  ubove  nifintiotied,  be- 
iug  then  unwillitig  to  luLnard  the  ci'etiture  nny  fiulh«r:  tliat 
afterwards  it  lived  nine  inontlut :  tliat  he  had  kept  it  eleven 
moDtbs  without  any  other  food  but  wliat  it  took  by  ticldtig 
the  esrth  on  which  it  moved,  nnd  on  wliiclt  it  had  beco 
brought  out  of  the  Indii,^ ;  which  itt  firtt  wiut  coreivd  with 
a  tltick  moisture,  but  being  dri«>d  iLAerwunU  it^n  camcL 
After  the  cjeven  monthn,  the  owner  hai'ing  a  mind  to  try 
htm  tbo  animal  would  do  upon  Itnlian  earth,  it  died  three 
lys  after  it  had  changed  the  eartlL' 

In  the  prcL-vding  we  find  a  record  of  a  poor  lizard,  tliat 
have  been  not  a  little  tortiirctl.  AVhcu  put  upon  tlie 
it  exndod  a  moiature,  m  any  animal  must  uoccioarily 
have  done;  and  lixards  b^ing  low  itt  tlie  scale  of  creation  can 
endure,  without  death,  an  anoont  of  torture  that  would 
prove  fatal  to  a  crt-ature  of  more  bighly-dcvolopod  nervous 
B^-steu.  Jraking  allowance  for  some  preconceived  opinions, 
there  is  nothing  very  extraordinary  in  this  rcconl.  An  ex- 
perimentalist, deeply  impressed  with  the  belief  that  his  sala- 
mander must  necessarily  bear  out  tlie  opinions  entertained  of 
it,  would  natURilly  tend  to  interpret  phenomena  to  accord 
witli  his  preconceptions. 

The  following  saUimandrinc  rocital  has  reference  to  so 
a  date  as  the  year  1789:  A  certain  French  consul  at 
Bbodes — Potbotiier  by  name— stated  that,  whilst  nittuig  in 
hi»  chamber  there,  ho  beard  a  loud  cry  in  his  kitchen.  Roo- 
ning  thither,  he  foiuid  liis  cook  in  a  liorribio  friglit,  frying 
be  bad  seen  the  devil  in  the  fire.  Thereupon  M.  I'olhonicr, 
looking  into  the  fire,  saw  a  Uttle  animal  with  open  mouth 
lUid  palpitating  throat. 
I       When  first  observed,  tlw  creature  wa«  perfectly  qnie^ 
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and  BO  rcm^ininl  until  the  c-oiisul  tried  to  Iny  hold  of  it  with 
tbe  tongs.  Tbcreupon  it  ran  to  tlic  comer  of  the  cfaimn^; 
Icaviug  tlic  tip  of  its  tail  between  the  bladv?  of  the  ti>ng«. 
No  sooner  arrived  at  the  coravr,  ihun  il  btiriod  iuvlf  in  d 
faenp  of  hot  ushcs.  Uncc  more,  the  coiuiil  made  on  attack 
on  the  tcrrilic  tnoiisU-r  that  had  so  uUrined  tlio  oook. 

A«aiii  did  M.  Polhniiier  seize  his  adverury  with  a  pw* 
of  tong-f,  mid  thiii  tiino  successfully.  He  drew  out  of  the 
firtt  cotno  sr>rt  of  smull  lizard,  which  he  thrust  into  a  bottle 
of  spirits  of  wine,  and  sent  it  to  the  naturalist  liuffon.  The 
natundist  Sonnini  liappejied  to  come  soon  aAer  to  Rhodes. 
He  saw  till!  Lxitllinl  monster  before  it&  dispatch  to  Buffun, 
and  divesting  the  recital  of  its  supematui^alisoi,  he  reduced 
the  |)rodigj"  to  ver^-  i^mall  pi-uportions.  The  consul — Sonnini 
testilied — was  a.  very  amiable  man,  but  completely  ignorant 
of  all  that  related  to  uatm-al  hi!ttor\'.  Titters  was  a  lizard 
indeed — a  somewhat  mutilated  liiumL  The  feet  and  some 
parts  of  the  body  were  half  i-oasted-  The  French  consul's 
lizard  salamander  bad  been  in  the  lire,  and  bore  slron;^  evi- 
dences of  having  come  jrom  the  Rre.  Ilh  feet,  and  sttmc 
parts  of  its  binly,  were  half  consumed. 

I  [ere  then  do  we  find  a  poor  little  lixaixl  scaring  n  bc-eot^ 
^^vlj-nigh  out  of  bis  nits;  and  impressing  a  staid  gentleman 
of  consular  dignity  with  superstitious  feelings  akin  to  avre. 
In  this  incident  wc  sec  matorials  euoogh  to  account  for  the 
fin»Hlefying  part  of  the  salamandrinc  m_\ili.  This  wa«  not  the 
first  time,  d(iabti«^uss,  that  »  lizanl  had  been  cast  amidst  fire- 
wood into  the  fire,  and  that  the  creature's  resistance  to  Same 
bod  been  made  manifest  to  observers.  If  a  French  consul's 
man-cook,  in  the  eighteenth  ccnturj-,  waK  strack  with  the 
portt-nt  —  a-*  it  seemed  to  liim  and  his  master,  made  half 
cnnlulotis — what  wonder  that  others  had  hecn  the  same  when 
tJte  world  was  younger,  and  that  out  of  the  belief  came  the 
fire-defying  Huliimonder  f 

III  our  own  days,  the  cooling  function  of  skiu-tnmspiratjoo 
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is  better  aiKtvnttoocl  than  of  yore.  It  is  astonisliin^  to  wliat 
a  hiph  (k'gnx;  eviMi  lli«  human  body  may  b«  hcatwl,  provided 
the  skill  evolves  moisture.  It  was  once  bt'Iicvi-d  thut  tlie 
human  boily  copUI  not  he,  witliout  injurj-,  exposed  even  for 
a  short  lime  to  u  de^irvi-  "f  heiit  much  exceeding  tliut  of  hot 
climates.  The  experience  of  Turkish  baths  tcaehe*  «»  hoitcr; 
but  testimony  ha<I  been  uUhiced  even  before.  The  contrary 
opiuion  vras  strengtlieaed  by  the  re»ult  uf  some  experiments 
made  by  Falirenhdt  himself,  and  related  by  Doerhaave.  IIo 
shut-np  some  animals  !ii  a  sngiir-baker's  stove,  where  the 
mercuiy  stood  at  146°  F.,  and  ivith  the  following  results: 
A  sparrow  died  in  less  than  seven  minutes ;  a  cat  in  rather 
more  than  a  quarter  of  an  hour ;  and  a  dog  in  about  twcuty- 
eight  minutes.  Probably  the  noxious  atmosphere  had  oven 
more  to  do  with  tliese  results  than  the  heat. 

The  tnitli  upon  tliU  subject  may  be  said  to  be  the  i-eMilt 
of  acd'lent.  It  happened  that  in  the  years  17(iO-17t;i,  MM. 
i>nliainel  ami  Title!  were  ajipointed  to  de\H»e  some  in<rans  of 
^Btroying  a  certain  insect  which  consumed  the  grubi  in  the 
Froneh  province  i>f  Anf?)nmais.  They  found  this  could  be 
done  by  a  pixwess  <ff  careful  baking ;  the  heat  being  graduated 
to  a  certain  point  nut  high  enough  to  kill  the  grain,  but  sutS- 
ciently  high  to  kill  the  insect.  In  order  to  learn  the  tiercest 
heat  of  tin*  oven,  they  wen?  in  the  habit  of  introducing  a, 
tlicnntiineter  placed  u(>on  the  cnii  of  a  long  ahovoi.  The 
thermonieti-r,  on  being  withdrawn,  indicated  a  degree  of 
temperature  considerably  above  that  of  boiling  water;  bat 

Tillet  was  aware  that  the  mercury  must  have  partially 
in  the  act  of  withtlrawal ;  wherefore  the  temperature 
Hm  <rv«n  it»ulf  was  not  so  well  made  out  as  be  could  have 
dcrired. 

While  he  was  debating  with  his  colleague  the  bwt  mecha- 
nical mean*  of  acquiriitg  the  needed  information,  u  girl — one 
of  the  usual  attendants — volunteered  to  go  in  and  murk  with 
a  pencil  the  height  at  which  the  mercury  stood.     She  did 
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enter  the  ovrn,  and  rcmmitod  tlivre  t\To  or  tliret^  niinTite!<, 
marking  the  im'  of  the  mcrcur}-.  The  [Mint  of  its  elevation 
was  n«  Ii»s  than  100  di!);ret»  Kwiiinmr* — almost  e([ntTiitent 
to2tiO<lvgrev»(rl'F]Lhrenlicit.  M.l^llet  bvf.'an  to  be  alunned 
for  tiie  mfetv  of  t)ie  girl ;  but  nIk  EUtsurml  him  that  she  felt 
no  incun^'vnivncf,  mnd  r«nuuiK-<i)  in  the  oveii  ten  minutes 
longer,  during  which  th«  mercury  n-nclu-il  the  288th  degree 
of  FnhrcDhcil  scale :  no  les*  tluin  76  above  the  point  of  boiling 
water. 

It  seem*,  then,  thjit  nil  tlmt  portentous  myth  which  refew 
to  the  iibilitr  nf  the  milnniiinder  to  live  in  flame,  is  referaUe 
to  the  fact  thsit  nil  li/.iirds  —  hwt  perlia|i*  tlie  sahunandnDe 
lizards  in  cspecuil — evolit^  wlien  hfjiti;<t  or  otherwise  irritated, 
a  eo])i»ii!(  moiNtitre  from  tlie  skin. 

Ciiminj;  now  to  tlie  potmnons  allegation,  to  find  a  con- 
astent  theory  is  more  difficulL  Assuredly  the  satamandrine 
lizard  ia  uot  poisonoos;  indeed,  to  generalUe,  no  lizard  u 
potsonotLs.  Still,  tile  idea  that  lizards  are  polstmotis  very 
widely  prevails  even  in  Enj^land,  and  at  the  present  time. 
An  English  rustic  will  as  sixui  touch  a  viper  as  a  gxior  hedj^ 
eflL  He  believes  this  small  liyard  to  be  poisonous  etinally 
with  the  common  snake  and  the  slow-worm  {anffuU /roffifh). 
So  uhstinaU'ly  do  preconceptions  linger  where  thi^  have  onc< 
been  entertained. 

'  Tho  tbormoutcU'lc  grnduntlon  of  Reaumar  is  now  very  UUle  ued. 
ijseordlns  to  It  the  freeiing -point  ot  wator  Is  0  or  xcro,  lh«  bolUaf-paInt 
ilL  Fahisnhalt's  Kraduatlon  iiiaIcm  tlis  rrvvxlng-rnlnt  SS,  Mid  tlw  boiHaff. 
point  ill.  rbti  OLaiuii  or  otinliynKla  aoslv  u  now  iao<lt;  qwd  bjr  seieDtiflo 
nen.  Its  fi«cz'm)(-[K)iut  1*  0,  sud  its  UMling-poiat  100.  To  canvort  lican- 
mur  dcgne*  to  Psbrcnbdt  dtj^nte,  praoeed  McordiDK  to  ths  falb«riii|[  for- 
mula: 

a  X  j  +  32  =  F. 

To  coDTort  ceatigTxl*  <Iegi«si  to  Fahrvufarit  (Jegnte  silopl  tlw  lonnuta 
■ubjoinwl : 

C.  X  I  +  S3  =  F. 
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I  AM  about  to  make  some  passing  remarks  upon  a  spirit 
which,  together  with  its  alliaiices  and  associates,  occnjHea  a 
Toy  debatable  place  iu  the  bcad-roU  of  pnenmalologj' ;  iua»- 
mach  aa,  despite  an  ae<iuaintance  with  it,  more  or  k-ss  inti- 
mate, from  the  time  when  Noali  phuited  him  a  vjiicyard, 
grew  grapes,  made  wine,  and  drinking  thereof  ^^-a3  gladdened, 
the  public,  sitting  in  committee  of  ftill  house,  hardly  know 
whether  to  award  it  a  place  amongBt  good  spirits  or  bad ; 
whetber  it  should  stand  adjudged  a  good  thing  or  a  thing 
of  evil. 

Seeing  that,  after  a  duration  of  time  so  long,  a  diversity  of 
ophuon  should  prevail  relative  to  what  may  Iw  apjiroprtatcly 
C^ed  '  the  moral  status  of  alcohol,'  wtiul<l  the  <;oiiehiNiou  not 
seem  probable  that  truth  lies  in  the  meant — that  alcohol  mn^ 
be  a  bad  thing  if  b«dly  used — a  good  thing  if  employed  at 
proper  times,  iu  proper  quantities,  and  on  proper  ocauioiisT 

I  am  well  aware  that  no  sort  of  compromise  like  this  will 
be  admitted  bv  total-abstinence  people.  I  am  cognisant  that 
they  look  on  alcoHal  in  e^'er}-  guise  it  can  assume ;  in  each 
and  cTCTy  companionship,  whether  neat  or  water-diluted, 
whether  associated  with  sugar  and  perfume,  ax  in  InscJoiiH 
cora^oa,  maraschino,  or  noi,'eau ;  whether  sparkling  with 
carbonic  acid,  as  in  champagne,  or  laden  with  the  delicate 
odour  of  peach-blofisoms,  as  in  kirschwaaaer ;  whetJier  wedded 
in  unison  with  a  kindred  ^irit  of  exqni^te  delicacy — oniaa- 
tfaic  ether,  to  wit^os  we  find  preeminently^n  Bhdnwcin  or 
CEklenbcig — I  am  cognisant  that  under  each  and  every  cir- 
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cuinHtanoe  of  coinjiauionsliip,  alliance,  dress,  association,  at 
o^iol  is  held  to  be  a  l>ase  spirit,  an  evil  spirit,  closely  R^laWd 
to  the  father  of  lies,  if  not  himself,  by  oU  tliorou^i-^oing 
teetotallers. 

It  is  hardly  worth  while  to  lodge  a  protest  agninst  drunk- 
enness— ^to  proclaim  tlip  niter  repulsiveiwss,  tlic  [ic»1ialitjr  et 
it;  bat  no  pivsentmont  of  this  degrading  vico,  however  hidfr 
ouB,  would  bo  held  sufficient,  in  any  court  of  ctjuity,  to  com- 
pass of  itself  the  bauisltmcnt  of  alcohol  Excess  of  wlinterer 
kind  is  reprehensible ;  and,  speaking  of  alcoholic  cxces%  K 
may  almost  be  doubted  whether  the  sobriety  that  can  only 
come  of  alcohol  banished  do  not  belong  to  a  lower  c&tcgfjry  at 
virtue  than  is  commonly  asfumcd. 

This  l^  a  point  relative  to  which  some  nuiDuscript  liuf 
before  niv,  written  by  one — ^ii  intimate  ncquaintaiice^wboM 
extreme  violi'iicc,  in  the  manner  of  putting  lus  case,  roMlon 
the  document,  taken  in  its  onliivty,  anfitted  for  publicatjon. 
Inasmuch,  however,  as  it  coutuin;^  a  certain  niideriying  «tr»- 
tum  of  truth,  scvcrL-ly  enunciated,  1  shall  not  Inflate  to  4)oote 
from  the  document,  parenthetically  and  reservedly,  Expa* 
tiating  upon  the  thought  just  adverted  to^  the  doubt  exprcstd 
whether  the  sobriety  that  can  only  come  of  alcohol  banished 
be  wortli  half  the  trouble  total-abstaining  advocates  lavish  U 
the  seeking,  the  author  of  the  rejected  MSB.  now  lying  bcEbn 
me  uses  the  following  words : 

'Probably,'  writes  lie,  'what  maybe  called  the  elimioa- 
tory  function  of  Katun-  in  her  ways  with  the  human  speciee 
has  never  been  sufficiently  heeded.  If  many  influences  were 
allowed  to  have  full  scope,  in  Hen  of  beuig  thwarted  and  dis- 
turbed, might  it  not  fart-  nil  the  belter  wiili  some  of  us?  If, 
for  e\am|)le,  the  Home  Secn-tai'y  would  turn  a  deaf  ear  to 
all  jietitions  for  commutations  of  capital  punishment,  allowing 
the  sheriff  lo  hang  remorselessly,  I  have  an  i<lea  tlwt  the 
good  effects  of  that  policj-  woid<l  be  seen  in  an  elimination  of 
the  unfortunate  class  who  an;  unhappily  cliaracterisud  by  the 
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don  of  the  homicidnl  uiius^-ncrasy.  If,  too,  every  siHy 
av  who  might  delibcniu-ly  chooM,  in  (IcRancc  of  the  most 
elementary  laws  of  gravit»tio[i  nml  coUexiou,  to  xkatc  on  thin 
ice  nnd  fall  into  ice-cold  water,  were  simply  bIIowciI  to  remain 
tlton:,  instead  of  being  finhed  out  by  royal  humanitarians  and 
petted  into  second  life  by  brandy-grog  and  hot  baths,  then,  as 
Lt^eeems  to  me,  the  metropolis  would  be  thinned  of  some  of 
its  most  BiUy  individaals. 

•  I  regret  to  write,'  states  my  author  in  raanuBcript,  *  that, 
K>  far  as  my  personal  exjierience  hnn  gone,  I  never  yet  saw  an 
individual  whose  virtue  of  liquor-temperance  was  held  on  so 
frail  a  tenure  that  it  must  needs  depart  at  the  siglit  or  smell 
of  strong  drinks,  worth  keeping.  Viewing  such  |>coplo  in  ro- 
Ution  with  tliB  whole  human  community,  leaving  reverently 
nndcbatod  tlie  question  of  individual  responsibility  in  a  future 
state,  tlien  it  seems  to  me  it  might  have  been  well  bad  deli- 
riom  tremens,  or  some  kindred  malady,  been  allowed  to  make 
short  work  with  tliem. 

^P  *  Dniokenness  is  every  way  hateful  aud  abominable :  the 
coQcIuMon,  nevertheless,  does  not  seem  to  follow  in  any  se- 
<iuence  of  lope  or  reason,  that  because  dmukcnncss  is  a  bad  • 
thing,  alcohol,  the  cause  of  drunkenness,  is  to  bo  banisheiL 
Take  some  parallel  illustrations.  The  firit  ease  is  lliia: — 
would  it  not  be  quite  on  a  par,  as  to  considerations  of  logic 
^d  t^ason,  that  Bres  should  be  abolished  because  certun 
Hpolts  of  great  ovil  liappcn  from  this  misuse  of  tire,  as  that 
alcohol  should  be  abolished  because  there  liappcn  to  be  some 
drunkards }  )>Iiglit  not  a  plea  be  urged  for  tiic  abolition  of 
razors,  seeing  that  some  few  throats  have  been  cut  by  razors? 
— of  steam-boiler!:,  seeing  that  grave  accidents  have  resulted 
frvm  the  explosion  of  some?  And  thus  forward  ever,  next 
door  to  infinity.'    ^ 

'Dtese  sentiments  are  altogether  too  harshly  put;  the  laws 
they  would  lead  to,  if  carried  into  practice,  wiinld  be  alto- 
gcther  too  Draconian :    nevertheless,  it  is  impossible  not  to  /  ^H 
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recognise  aii  adumbration  of  pure  and  virtuous  UKKight  in 
the  outpouring  of  thoae  bitter  wor^k.  Toned  and  tempered 
down  s  littJe,  llie  itentiment  differs  not  much  from  the  one 
«nanciiilcd  bv  Mr.  Bright  aorae  time  ago  in  th*-  Hou&e  of 
Commons. 

Honoar  and  praise  to  Mr.  Itriglit!  It  is  not  alwajn  that 
I  am  able  to  ngre«  witli  Iiim ;  but,  speaking  in  rrgiird  Ut  on 
uitj-aicoholic  bill,  lie  penetrated  tlic  shell  of  truth — that  nut 
ao  verv  banl  to  crack  and  reach  the  kernel.  Not  having 
the  reports  before  me,  I  am  unable  to  tjnotc  thw  honour^le 
memlKT'a  words ;  hence  he  will  acqture  Ihc  rijHit  to  complain 
of  me.  John  Bright  is  alwaj-s  tloqucnt,  even  when  nioit 
crotchety. 

His  sentiments,  eoni-eyed  in  the  IsTiguage  of  anotlicr,  will 
be  reft  of  much  of  the  significance  tbcv  liore  when  conveynl 
in  bis  ^»l^^^.  What  the  honourable  mvmlMT  thd  say  was  mndi 
to  this  purport^  viz.  that  be  did  not  raloc  lit  thv  worth  of* 
straw  «nv  Mich  alcoholic  sobrictv  a»  miglit  Us  the  rvnult  of 
eomimlsion ;  he  therefore  would  not  support  an  anti-alooholic 
bill,  ^'hal  be  dU  value  vms  the  temperance  lU  to  ittm^N 
liquors  which  came  as  the  result  of  conrktion,  of  hitloooafl^H 
revealed  hy  the  shining  of  that  'inner  hgbt'  concerning  wlu^i 
the  early  (Quakers  testified  so  much. 

The  honourable  member  would  not  force  alcoliolic  al«ti- 
Dence  on  people;  but  he  would  denra  that,  by  nilcnt  waiting, 
watcliinfi,  and  self-communion,  indi^'idualt  should  Iv  led  to 
impo»!  tlic  nccwsary-  restraint  on  themselrcs.  Sound  philt^ 
sophy  thin ;  words  that  might  well  be  written  iu  \«iUsn  of 
gold;  suggestive  words.  They  prompt  the  miitd  to  range 
over  a  wider  field  than  that  occupied  by  mere  conaidoratknis 
of  alcohol. 

O,  Jolm  Cfough  I  there  arc  other  intoxication*  than  alco- 
hol; one,  for  instance,  that  infects  the  blood  of  inan  from 
the  day  of  his  making  the  discovery  that  ladir«  are  prettier 
than  lamp-posts.     Fcma  heavenward,  so  high  as  the  fleal^ 
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Impriaonwl  kkiI  cun  Muir,  down  to  the  dqiths  where  Phle^- 
tliun  mllit  tiuMii^  iIh:  inflii«nn-8  of  that  mtoximtion  luar  be 

Woiilil  yoo  do  »wj«y  with  Loir  lovp,  for  the  renson  that 
it  ni»/  degenemf*  into  cvilT  Would  yon  makt^  humaiiity 
loveless  by  abolishing  the  ladien?  I>et  lis  feign  nil  i<k-«f  ftnto 
of  things,  ^uch  as  would  result  from  the  alxiiilion  uf  «Ich>1i(iI, 
wlicther  pure  or  mixe<i.  By  way  of  pivjinrinj;  ii  duitoblc 
arena  of  thought,  it  is  ncccssarr  lo  propose  aiid  answer,  each 
for  himself,  one  plain  straightforwrard  ([ueslion,  *  Is  man  made 
for  tlic  world,  or  the  world  for  man?'  It  seems  the  former) 
a  point  which  if  it  were  oilener  born*-  in  mind,  much  of  God's 
Deeming  injustice  in  dealing  «-ilb  mankind  woiilit  disappear. 

From  the  rciy  nature  of  man's  condition  anil  tonurc  of 
existence,  indix-tduolii  arc  naturally  scMsh,  Should  anything 
seem  to  go  wrong  with  tlie  career  of  aiiy  particular  miui,  he 
is  prone  to  repine,  affecting  to  set?  some  i«i|ieril'i'rion  in  the 
ways  of  God's  dealings  with  humanity.  Would  it  liot  seem 
that  mere  individuals  are  of  small  account  in  God's  dealings 
with  creation? — that  they  must  bo  remorselessly  sacrifleed 
ftoa  time  to  time,  to  promote  some  grand  behest  ?  —  a  wise 
pei&ct  behest  d<mbtles!i,  if  the  human  mind  wen:  vuly  com- 
petent to  grasp  the  purport  of  it. 

In  wu-ly  spring,  almost  before  winter  has  cvascd  to  deck 
tbe  earth  with  Bilver  gauiee-work  of  morning  fro^,  my  apricot- 
tree  blooms  with  a  very  galaxy  of  blofisomv ;  of  the**',  so  soon 
us  the  daj-s  of  trouble  have  gone  by,  hardly  s  tithe  remain 
to  wet  into  apricots.  Were  aprieot-blossoms  sentient  tilings, 
each  fallen  one  might  (human  individual  like)  complain  of  Its 
destiny,  damouiing  to  have  remained.  Yet  ray  gardener  tclU 
me  it  is  nee<lful  that  the  sacrifice  t-ihe  place,  for  the  welfare 
of  the  tree,  to  perfect  the  number  that  turn  to  fruit.  He 
demonstrates  the  force  of  lirs  belief  in  tliis  sacriGcial  need,  by 
placjiing  yet  other  blosaoms  which  nature's  bliglit^  liave  left. 
Kriciids,  wlmt  of  thUt     Is  the  case  not  suggcrtiTeT     Can 
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you  not  float  »way  u])on  the  flood  of  speculation,  and  dxiSi  to 
regions  of  thought,  the  nature  ai'  whidi  a  writer  dares  not 
indicate.',  for  fear  of  seeiniiifr  im])iety  ? 

If  man  be  made  for  the  world,  then,  in  <mlor  to  benefit 
the  world,  niankiiiil  must  act,  must  be  up  aiid  doing.  By 
the  imptivd  tenure  of  our  existence,  wc  are  bound,  each  of  o^ 
to  ginl-ou  our  iinnour;  to  fortify  the  principle  of  vitality 
within  MX  as  best  wc  may ;  and  ru»b  into  the  turmoil  of  the 
buttle  of  life,  tm|>elled  by  the  fixed  resolve  of  doing  somvtlung. 
Individually,  it  i^  all  a  chance  whether  any  one  of  m  cornea 
out  of  that  strife  maimed  or  scathless ;  or  wltethcr,  stricken 
down  upon  the  field,  any  one  of  us  may  pcri&h,  to  return  no 
more. 

It  may  have  been  needed  and  lu'cordaincd",  on  behalf  of 
the  world  fur  which  we  were  created,  that  jou  and  I,  neigh- 
bour, should  be  uniotig.'st  tlie  strewn  aud  blighted  blossoms, 
destined  to  wither  nn  behalf  of  the  tree.  It  behoves  us  all  to 
be  up  and  <loiiig;  even  though  in  the  Activity  there  be  danger 
to  our  individual  selves.  Were  it  possible  to  loek  tiw  mem- 
ben  of  a  fiunily  in  whom  wc  take  a  kindly  interest  up  within 
four  walls — feeding  them,  clothing  them,  altogether  isolatiag 
them  from  the  world  without;  thereby  might  we  avert  tone 
iiMues  on  the  battle-field  of  life,  livid  prisoners  tlitts,  the 
membent  of  our  cliosen  family  would  hujibaud  tlieir  vital 
forces  by  exercising  the  strictest  economy:  they  would  aliiioit 
perforce  die  natural  deaths. 

If  committed  to  the  world,  iJiu  one  might  hare  been 
hanged,  t/iat  one  drowned,  the  other  one  poboned  or  bhjwn- 
np  by  gunpijwdcr.  Better — despite  such  instances  of  violent 
death— that  the  family  should  have  mingled  in  the  world; 
worked  on  behalf  of  it;  fought  its  battles.  This  way  of 
viewing  the  mutual  relations  of  mankind  and  the  world;  this 
traia  of  reasoning,  whereby  action,  activity,  is  sliown  to  bo  a 
duty,  Huggesta  a  most  important  question.  Is  it  not  a  plain 
corollary  of  an  oiijireciation  of  this  duty  for  each  ittdividusl 
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person  of  as  to  cat  and  ilrhik  those  tliinj^  tfiat  are  known  hy 
experience  to  bring  out  the  enerjjy  of  vital  force,  making  it 
offpctivet  1  vfould  advise  nobody  to  commit  himself  lightly 
to  an  inconsiderate  yea  or  nay,  on  this  momentous  (inestion. 
Once  acknowledge  the  principle,  and  it  will  lead  to  some 
startling  extreme  deductions.  Thus,  if  a  n<^rvous  bishop  should 
make  it  out  »iti»fiictorily  to  his  own  conscience,  thxt  his  viA- 
tation  cliargu  would  be  the  better  delivered  when  his  mental 
orgaiiifini  hiid  been  brought  to  the  certain  state  of  exaltation 
popularly  known  us  '  half-«C4i*Kiv('r,'  wliy,  then  it  would  be 
clearly  the  prelate's  duty  to  conciliate  his  idiosyncra^-  by  a 
suitable  ingestion  of  nlenliolic  fluiih  Other  issues  not  less 
extreme,  and  not  less  unexccplitmable,  might  ho  imagined. 
Examples  will  occur  to  every  tlioughtful  person. 

From  first  to  last  there  have  been  hundreds,  ay  thousands 
pcrlinj)^  of  different  modes  and  principles  of  clarifying  man- 
kind, SomtlHuly  (waj*  if.  not  the  groat  maeiiro  Spohr,  at 
tbc  commenfement  of  his  book  on  violin  iiistnictionT)  divided 
mniikind  into  the  two  categories  of  those  who  play  the  firldle, 
and  those  who  do  not :  n  division  which,  so  far  as  it  goes, 
is  unimpeachable.  That  great  African  explorer,  Captain 
Burton,  e-ttalilishes  a  gi-aiid  primary  di^^^io^  of  mankind, 
under  the  two  categories  of  those  wlio  kisf,  and  those  who  do 
not:  a  division  which  has  the  immense  recommendation  of 
being  coiirdinate  with  marked  ethnological  qualities. 

Accmtliiig  to  that  great  ti-aveller  and  acute  obscn-cr, 
negroes,  when  at  home  in  their  native  Africa,  never  kiss.  So 
little  do  they  understand  this  delightful  mode  of  salutation, 
that  if  by  chance  a  traveller  (e-rptrto  crede,  the  captain  would 
seem  to  wish  one  to  infer) — if  by  chance  a  traveller  ensays  to 
ki«s  a  negro  girl,  she  draws  back  in  trepidation  and  afTright ; 
impreswed  witJ»  the  belief  that  he  is  a  cannibal  about  to  eat 
lier! 

It  would  he  difficult  to  over-estimate  the  ethnological 
importance  of  this  truly  grand  discovery.     Hereafter,  when 
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Am  it  ■  tim  im^tkm  nafJ  (fartf  of  cadi  nfirulaBl  mu 
aWvowB  tefarit&aflnrflfGfcvuk  afiiDGnt  of  Um  aoct 
fcol  eifcahiril  ts  jMume  enlcace  ttt  oae  «nn  banung  nUc 
of  «iaE^>  IV  fiinace  fins  are  lo  fce  erer  Inu^mI  (»  ta 
■ofcjt  bot  Derer  '^^'^■'^  and  vcntilalcd. 

TU>  nems  to  be  tlMT  MfintiDa,  tbetr  neautng — iW 
ftamaHnw  rflbar  fhJhMply.  ^WooUtbe  tcsnit  legood 
•reriH*  i>  s  qoHlM  «e  any  eacb  aftuwdl  denuuid;  ud 
for  a  latM&ctoTy  R^J^  *<c  ibit  profitablr  rerert  to  llie  it 
loauxtrw  DBnOcfiB  of  s  banked  fire  sntoaHeosts  tmler  ■ 
tbetm  engirw  bofler.  UnqnesboBaUj,  if  mcb  a  6sv  be  «lwi}S 
ba^ed,  tbe  bailer  win  incor  little  risk  of  banting;  bntbais 
■liaiii  iiiji,iiii  boiler  not  vi  actirc  u  welt  as  a  [amre  fun^- 
tioo  !  Ii  it  to  be  evier  static,  never  dmaniic  t  Is  it  iwt  n^ 
pcsed  to  be  eiulowni  witfa  a  irarkiiig  as  well  as  a  waitiag 
foDclion  T  An-  there  not  times  and  occasions  irheu  vroric  )m 
to  Ik  ikne^  that  the  ^inuco-fires  bare  to  be  fed  with  fierce 
fne^  raked  and  Tratilatcd,  caosed  to  bom  «~ildlf  ?  Wba 
these  times  and  ocaukms  come  aboat^  does  it  avail  to  pklld 
the  plea  tliat  such  inrigorated  fires  may  generate  atCHn  » 
fa&t  that  the  engine  bearings  nur  suffer  &tim  friction,  ma; 
go  out  of  gear  more  or  lew ;  that  the  engine's  term  of  d 
tion  will  be  sensibly  abbivriatod ;  that  the  boiler  may  e' 
blow  ap  at  once,  the  whole  s^-stcm  collapsing,  broken,  ruinedl 
Kot  one  jot ;  the  wort  having  to  be  done,  the  risk  most  be 
incunvd. 

Totul- abstinence  people  maj  be  iv'garded  as  so  man; 
human  engines,  having  firvs  pvipetuallr  banked  under  thear 
Utilcra;  smouldering  torpitl,  uneougetic  Rr-k,  almoat  equally 
void  of  power  for  evil  or  for  gooil. 

Tlie  advocates  of  total  alcoholic  Hbulinenc-c,  as  I  know,  are   | 
pFom)>t  with  a  rejoinder.    Thvy  will  ulfirni  tluit  the  banked 
and  smouldering  iire^t  are  equid  to  ttiv  occasion.     They  will 
point  to  Momc  tliriAy  mechanic,  who,  liaring  taken  the  pledge^ 
and  forsworn  alcohol  many  years  ago,  has  never  bad  a  hloci 


THK  MORAL  STATUS  OF  ALCOHOL. 


377 


l&mdaj  sinr« ;  tvlio  Inu  done  his  work  crvrlitably  in  the  work- 
shop and  at  home ;  whose  ]>rogcny  (Diiiplv)  reflect  from  theii' 
rosy  chuhb>-  chwrks  the  watri  glow  of  health  so  rtidiunt  upon 
the  features  of  their  totnlobstiLininj;  sin'. 

Total  abstainer!,  my  frii-ndx !  tlie  cwc  fails.  It  U  wholly 
wide  of  lilt!  murk  tu  seek  illustnitioiis  in  the  exocutivo  or  non- 
creative  avocations  of  life.  Know  ^'e  not  that  pearU  nci'er 
rome  in  healthy  oyst«rsT  Know  ye  not  they  are  always  the 
product  of  lUseasi^  ?  It  is  <)iiite  possible  to  admit  that  total 
abstinence  fVoni  alcohol  mtty  be  most  compatible  with  the 
maiiiteiianne  of  n  body  in  the  higlivHt  condition  of  phj'sical 
health,  without  this  concession  involving,  a.i  a  se(|m-iioe,  that 
the  higher  originative  or  creative  effort-i  of  the  brain  of  man 
can  be  most  effectively  bronght  into  operation  without  the 
stimuliLt  of  alcohol.  A  man  might  make  very  good  ^hoe!(  on 
toast-and-w«tvr ;  vcrj-  good  cradles,  carriages,  coats — coffins. 
He  iiiiglit  Ikj  a  very  good  short-hand  writer,  law  copyist, 
a  very  good  picture  copyist,  for  anght  1  know ;  pcrha]>s  a 
ci^>yiHl  in  any  oiIht  sense.  There  have  licen  such ;  there  are 
micli,  genuine  total  abstainers;  mediocrities  all.  ^  ,,  ^'  ^/t**-" 

UwIcM  wholly  is  it  to  point  to  such  cases  by  way  of 
nlteiDpbng  to  «how  that  total  alcoholic  abstinence  would  con- 
duce to  the  benefit  of  all  workers.  Nobody  is  called  u])on 
— at  le4t<t  by  me — to  accede  to  the  proposition  timt  no  origi- 
nator of  thoughts,  as  distinguished  from  the  more  copyist  of 
thonghts,  can  by  any  chance  be  a  total  alcoholic  abstainer. 
Curiosities  of  existence  will  never  c«isc.  Nature  is  w.ty  ward 
in  the  richne«i  of  her  Irca-ture-ciisket ;  she  often  sur]>risc8 
with  ttiionialies.  You  and  I,  friend,  arc  looking  at  things  to 
the  concrete;  we  take  htn-d  of  grand  n.tsultant«;  we  vlimi< 
oate  the  confu&Iou  of  exceptions.  We  ilu  not  say  that  Sl>ake> 
spearc  could  nut  liave  been  what  he  was,  had  he  lived  on  toast- 
and-watcr ;  or  (oiu:  case  not  needing  so  low  a  dietary  as  that) 
had  he  t«>tally  ahatained  front  good  Uhine  wine  and  geiieroos 
sack.     What  you  and  I  want  to  know  is,  whether  anybody, 
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before  whom  eyea  these  lacubrattons  may  come,  can  point  to 
anj  antbor  of  even  mediocre  poetry,  who  adopted  and  beM 
to  tirtal-obstincnce  principles. 

If  you  ti'il  irif  tlittt  poets  are  wildings  of  the  earth — 

\J  erratic,  lnwio«s;  t\te  very  salamanders  of  brain-Sn^;  pieces 

of  mortal  clockwork  rsttlin;*  mi  oat  of  time  and  measure, 

!t  as  clocks  ilo  thiit  hiirc  loot  their  pondQlutns, — still  the 

tenure  of  hold  upon  my  victim  fact  is  such,  that  poets  shall 

be  aet  Mide.     It  sufBcm  that  I  regard  the  creadrc,  imo^na- 

^.       tive,  or  originative  faculty  in  its  most  comprehcnsire  setue — 

^  under  any  one  of  its  multifarious  ns]>ccts.     Did  too  ever 

haon  of  a  new  theory  of  sdcnco  spring  out  of  a  dietary  of 

lou^-and-watcrT'  Did  j-ou  ever  in  your  experience  meet  witk 

a  piiinter  who  succeeded  in  conciliating  his  genius  so  as  to 

get  ft  really  high  flight  of  &uKy  out  of  diet  on  the  simDttude 

of  a  biinketlHip  tlret     And  «o  on,  fur  whole  ^iivarT'  p^H, 

might  I  extend  this  queMioning  throughout  lite  entire  range 

jof  originative  hrainwork,  were  iteration  n<«(lfiil.    T)i«  answi^ 

^  Jtnithlul  to  the  best  of  my  knowledge^  would  be,  NeTer^— 

^iJNeMr!  ein{iliaticnlly. 

i  Kefcrriug  to  tlie  manuscript,  still  lying  before  nx^  ami 

^  1  written  by  tlic  winin  viok'nt  indi>'>diial  who  wruild  abolish  the 

•    Boyal  Hnmanc  Society,  because  they  Rsh  out  of  the  wattr 

C^    oertwn  silly  young  men  who  go  skating  on  thin  ice,  I  find 

X    Uiat  he — ax  might  have  been  expected — tnkvM  a  moiv  extreme 

^  potution  than  that  mlopted  by  me.    According  t«>  him,  tfae 

condition  of  totul  alcol>o!ic  abBtine.nce  is  not  even  m  favour 

able,  as  that  by  me  assumed,  to  the  executive  or  uoncreative 

acts  of  human  life.     If  thiit  anon,miuu»  wril<>r'!t  propositioiii 

be  cstjihiiiihed,  then  would  it  seein  to  follow  tlint  some  of  the 

best  w<irkini>n  in  the  mechiiuical  art'<  an*  iiiiliriduaitt  addicted 

to  strong  drinks;  men  who  make  blark  Mon^lays,  and  are 

inorem'cr  intempemle  as  to  liquor  on  certain  oilier  occasions. 

'We  liariUy  need  go  into  the  regions  of  high  intellectnil 

eierctte,' writes  be, '  for  examples  in  proof  of  the  position,  tliat 


'C: 


THB  KOKAL  STATUS  OP  ALCOHOL. 


5TS 


excellence  of  action,  of  doing,  ia  almost  incompatiblo  with  riffij 
Abandooment  oC  alcohol.  Perhaps  Utere  have  been  no  two 
4|nat!ties  so  much  vaunted  by  total  abAtain4.>i-a  aa  bclonpng 
markedly  to  themselvei,  the  results  of  au  auti-aJcobolic  di»- 
cipline^  as  a  certain  clearness  of  eye  and  steadiness  of  haitd. 
"  I  could  not  Jo  l/ial  in  tlie  timeA  wlien  I  drank  atrong  drinks," 
a  ocrtaiit  celebratc<l  lecturer  on  the  advantage  of  total  ab- 
stioi^nce  would  boa.->l,  whilst  lifting  a  brimming  glasa  of  «fatcr 
to  his  lips  without  spilling.  To  be  candid,  tb«  feat  was  one 
that  neii-er  appeared  to  ine  so  diilii-ult.  So,  when  volunteers 
were  establijthefl,  and  Wimbledon  -iliooting-tnatches ;  an<), 
best  of  all,  wbvn  tliu  ^liiuiL  Havelocks,  the  real  teetotal 
aleohol-hatia^  fuity-eightli  Ml'hlleaex  wert>  incorjiorated,  tbett 
did  lookerwkit  In-j^in,  utid  naturally  enough,  to  be  on  the 
alert  for  demouHlratf^I  ])roofi(  of  teetotal  excellence ;  sharp 
nncloudcd  eye*  an<l  steady  hands  I  My  friend^  what  would 
you !  Are  these  not  the  very  qoalidui  that  make  np  good 
rifle-shooting  T  Have  tlio  gallant  Uavelocks  done  anything 
tlutt  navT  If  sn^  I  never  heard  of  it  l>id  you  ever  know  or 
hcnr  of  nny  aloohol-hating  total-abstincncu  man  who  excelled 
in  riflt;-«bootitig ?  /  ncicr  did.  To  lini:*h  (and  it  is  a  inaLter 
(tf  conxidrnilik;  ddicacy),  bou-  came  it  aimut,  if  piinip^water 
be  c»<lovre<l  with  such  manifold  cxccUvncci!,  that  the  gallant 
Havdock  forty-cightli,  oitcc  upon  a  time,  got  a  wi^ng  fin- 
its  maiioruvring  inefficiency  t 

*Thcn  as  to  vkillcd  labourers  in  the  peaceful  luls  of  life: 
when  it  comes  to  llie  doing  of  TL^ilar,  ptoddin^^  mechanical 
work,  going  the  same  circuit  over  and  over  again,  like  that 
of  a  mill-horyc,  your  thorough  abstainer  is  a  goo<l  enough 
aniina].  If  we  *peak  of  skilled  liiboor  and  labourer*,  what 
then?  \\iiy,  it  nnfortunatdy  linpjwn*,  tliut  amongst  em- 
ployers of  skilled  labourer)^  the  extreme  opinion  very  gener- 
afly  prevail-*,  tliat  the  hanWIrinking  fullowsi — men  who  make 
most  black  Mondays,  and  w)ii>  sometimes  arc  not  quite  muly 
for  boaiiM'ss  on  Tuesdays— are  always  the  best.    The  belief 
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is  general.  Woold  it  hare  arisen  without  some  Etrong  foun- 
dationt  and  having  arisen,  is  it  oot  advene  to  any  strong 
faith  in  the  temperance  A-irtnea  imputed  to  cold  water? 

<  Jast  at  this  momeRt  a  thooght  dan-ns ;  it  makes  me  feel 
angiy  with  teetotallers — makes  me  contemptuous.  Where- 
fore do  they  not  remember  that  dns  come  from  the  heart, — 
the  soul  of  man.— which  we  know  is  despemti-ly  wicketl  t  Be- 
ginning in  inmost  thoughts,  niis  expand  outwnrd.*,  and  end 
in  the  vety  act,  the  doing.  '\>1iat  moBii  tliese  notices  about 
"Temperance  champagne"  that  I  sec  so  often?  Temjteninee 
champagne,  forsooth !  Sinners  baekalidcnj  pharisees,  pre- 
rnricators  I  Eraancijwted  from  bondage,  as  yoa  pretend,  how 
shameful  is  this  hankering  after  f^-ptian  flesli-potA,  meta- 
phorically to  speak ! 

'  How  darf  you  cvvii  tliiiik  about  champagne?  Will  jon 
audaciously  tell  me  that  tlio^  Ioiig-iic«ked  similitudes  of  Ay, 
Veuve  Cliqnot,  or  Eperuay  can  be  popped  off  under  the  very 
noses  of  teetotallers  without  the  peril  to  virtue?  Curiosity, 
I  say,  may  be  fatal  (as  it  often  has  be«n  filial)  to  tlie  virtm 
of  man  or  woman.  For  shame's  sake,  let  us  bear  no  more 
alwut  "  Teinjierance  chami)«gne!"  Of  ail  vices,  hy]>o<rri»y  is 
the  worrt:— of  all  ln-po<^sies,  thai  implied  in  ju.->t  tuiring 
the  mark — driving  close  up  to  a  furbiildtMi  line,  and  tuking 
credit  to  oneself  for  nut  transgressing  tlie  line — is  about  the 
mewiest.' 

Again  T  aay,  these  m  tlie  opinions  of  a  mau  who  seem 
to  hold  very  extreme  vteira.  Temj^orate  Iil-  may  be,  in  the 
matter  of  alcoholic  liquors,  but  not  in  the  matter  of  langui^ 
He  goes  at  the  tci'total  people  furiously,  with  a  sort  of  moral 
sledge-hammer,  as  if  they  had  committed  some  terrible  wn. 

Conviction  is  never  won  by  violence  like  this.  To  my 
appreciation,  it  would  have  been  extremely  inconMstent  bad 
total  abstainer*  gained  fame  on  behalf  of  thmr  target  shoot- 
ing and  smart  manoiuvring.  Confessedly,  in  time  of  peace, 
soldiering  is  heavy  work ;  n  vast  dool  of  physical  ener^gy  mast 
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be  expended  to  achieve  insignilicant  resulte.  I  can  ensily 
understand  that  the  Ilavelocka  are  reserving  thc^ir  pluck  and 
manhood  fur  days  of  real  strife.  I  can  easily  foJgn  to  myself 
a  gallant  forty-vightli  soliloquising  something  after  tlie  ful* 
lowing  fashion:  ' Prizo-shooting — pooh!  fnvolity — pooh! — 
we  reserve  ourselves  for  war.  Wait  till  our  shores  are  in- 
vaded by  heery  Pruasiaiis,  let  loose  from  the  German  navy ; 
tJien,  O  base  revilers,  shall  the  glory  of  cold  water  stand  ro- 
Teaied.  We  stoop  not  to  make-beheves  I' 
L  Bearing  testimony  to  the  intrinsic  worth  of  eulhusiusm; 
giving  total  ahstaineni  full  credit,  not  for  purity  of  motives 
aloiH*^  but  likewise  fur  much  practiced  guotl  by  tlicro  accom- 
pU)ihcd;  it  may  bo  pennitted  to  offt-r  some  kiiidiy-meaut 
remon»tranee^  to  a  certain  weak  point  of  the'u*  theory  and 
discipline. 

I  tt'oidd  beg  lea\'e  to  nolo  a  certain  weakness  of  ubstitiners' 
ratiocination,  a  certain  flaw  in  anti-alcolioUc  logic,  whereby 
the  conco.tion  is  made  that  total-abstinence  people,  iti  the 
event  of  their  being  ill,  and  the  general  needs  of  tht'ir  illness 
prompting,  miiy  take  alcoholic  driiUts  in  suitable  projiortion, 
without  pLTil  to  virtue,  or  incurring  the  imputation  of  a  fall. 
,  abstainers  t  Witli  this  concession  dovi-n  goes  your  bar- 
rier of  reason  utterly  and  for  pwr.  What  iu<lividual  aniongnt 
us,  I  wonder,  can  say  to  himself,  under  all  circumstances  and 
at  ail  times, '  I  am  wholly  sound' T  Rendered  in  otlier  Ud- 
goage,  the  teetotaller's  concession  to  illness  simply  means 
thisi, — that  it  is  permissible,  good,  and  void  of  sin,  for  men 
and  women  to  drink  alcohoUc  drinks  when  they  seem  to  ro 
quire  them.  Neither  more  nor  less  than  sensible  people  who 
arc  not  teetotallers  do  now ;  and  liavc  done  from  times  inune- 
morial. 

That  under  tlie  cxeitation  of  alcohol  the  human  organism 
cmo  put  forth  an  excess  of  power,  bodily  as  well  as  mental,  no 
unprvjudiced  and  experienced  person  can  deny.    The  drcum- 

ice  is  undoubted,  though  the  cxpUmatioa  of  it  Is  open  to 
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aemc  divetsity  of  opinion.  That  nlc-olio]  docs  not  condncc  to 
tJie  nutrient  function  of  vitality,  miglit  haw  been  inftTivd 
from  a  consideration  of  its  components,  beinft  wholly  devoid 
of  nitrogen.  lu  stimulative  power  over  tbc  ncrv-ous  tyetem 
is  undoubted ;  hence  the  only  qaertion  open  to  debate  relative 
to  the  immediate  functions  of  alcohol  is,  whether  it  does  or 
does  not  conduce  to  respimtion.  This  is  a  mutter  still  un- 
determined. Having  couclusiioly  admitted  that  nk-ohol  does 
not  conduce  to  nourishment,  the  question  will  arise,  wherefiwe 
it  happens  that  the  practice  of  dram-drinking  Icsmos  the 
appetite,  and  in  this  way  diminishes  the  cojwumplion  of  nutri- 
tive food?  Tills,  as  physiologists  bclivve,  i«  wiwlly  Atlnhntable 
to  a  lowering  of  the  rapidity  of  digcs'tion.  According  to 
them,  alcohol  diminishes  the  pain  of  hmipjr  without  giving 
a  nutritive  etjniviilunt ;  and  in  this  miiniier  h11o\  uitc-K  many  a 
pang.  In  denying  to  almihol  any  quality  of  nutrition,  it  mu*t 
be  evident  enough,  tltat  the  remark  only  applies  to  thoto 
roixturea  of  alcohol  and  water,  with  a  little  cohmring  matter 
occvionslly,  of  which  our  domestic  drinking  spirits  are  eom- 
po»ctl.  As  for  pure  or  alwolntt'  iiImiIioI,  it  dws  not  (iclOTig  to 
the  drinking  repertor;'.  Rectified  spirit  of  wine  is  a  very  m-ar 
approach  to  it ;  but  even  rectified  f]>irit  of  wine  Itolds  some 
portion  of  water.  What  we  call  'proof  spirit'  is  a  nwctum 
of  pure  alcohol  with  water  in  cfjnni  pnris.  Everybody  knows 
that  alcohol  in  certain  stateji  of  c!»mbination,  but  more  espc- 
ciatly  in  the  form  of  malt  liquor,  ifxn-.O-  tvnd*-ncy  not  to  fiitteo 
merely,  but  that  it  cuq.also  contriliute  to  liie  formation  at 
flesh.  The!(e.  results  an;  not  duo  to  tlie  alcohol,  but  to 
certain  aaccharine  and  nitrogenous  principles  with  which  it 
is  aMoriated. 

niotigh  the  active  priiicii)lc  of  all  intoxicating  )ii|uoni  be 
alcohol,  yet  the  eirect-t  c)f  the  Utter  arc  mudifimi  by  etnnibina- 
tioii  and  ulliance  to  an  extraordinary  ilegir-*-.  Medical  men, 
before  wiiom  cases  revealing  the  eflV-cts  of  drunkeiinoas  pro- 
fessionally come,  arc  often  able  to  pronounce,  wttbin   tbc 
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Utnit*  of  smaD  error,  as  to  Uie  cIosa,  if  not  tlie  exact  kind  <d* 
alcoholic  liquid,  by  nliicli  the  coiuticutJonal  <LiAiiirbaii<;e  Iim 
been  t^ffi-ctod.    Dram-drinking  gives  ri»e  to  curtain  lirer  Alt- 
tiirbanc»;  imparts  8  wan  slirirelled  look  to  tlie  Hk-c;  (udm» 
a  wasting,  and,  as  it  may  be  said,  a  burning-iip,  of  liic  wliolv 
corfXHcal  tiistie.    Beer,  as  already  announced,  tends  to  fat- 
ness ;  and  is,  moreover,  not  inconsistent  nith  tJie  fomiatian  of 
Scab.  *  Freijnently  drinkers  of  beer  in  excess  seem  haJc  and  I 
boarty  to  the  incxjicrienced  eye.     OfVen  has  it  been  one's  lot 
to  have  bean!  tliat  observation  made  in  regard  to  the  Lon- 
don brewora'  draymen.     Medical  practitioners  know  better. 
ExjMaitfnco  teaches  th^a  that  about  tbc  vcn>-  worst  cUks  of 
patiente  tlie^'  meet  with  in  practice  arc  men  of  that  com- 
mtmi^.    Brooglit  to  the  hospital  for  any  trifling  injury  or 
itliMliii,  they  sink  nlikc  ondcr  the  effects  of  it  and  of  the  in- 
(Bcatcd  tnratiiHiil.    Strong_  as  they  arc  to  jook  at,  brewcra' 
draymen  arc  jcas^  tolerant  of  bleeding  almost  than  cbildren. 
Their  constitution  is  sapped — soddcoed.     They  die  off  like 
Bitm.    Some  of  tlie  modified  pbysiologit-al  influences  effected 
on  aicohul  by  combinalioo  may  be  inferrcil  from  u  coiisiderar- 
tion  of  the  chemical  nature  of  it,  as  Iciinivil  by  experiment: 
Thus,  for  example,  if  a  little  rectifie<l  spirit  of  wine — a  liquid 
which,  for  all  practical  pur|>o«ea,  may  be  conaid<'red  as  alcohol 
— be  niitijrkid  tvitii  iho  wbito  of  ef^,  the  substance  is  im- 
mediatt-ly  n»i^iilut(.-d;  but  tlie  result  does  not  ensue,  if  for 
rectified  *i)irit  we  substitute  a  mixture  of  it  with  water  iu 
coiisideralile  ({uiuititics ;   or  any  of  the  \-arioua  mixtures  of 
alcoiiol  vriili  water  and  colouring  and  otlorous  matter,  which  in 
the  aggrc^te  go  to  make  up  the  various  fermented  intoxicat- 
ing liquor*.     Wtwt  happens  to  the  while  of  egg  also  happens 
to  tJte  delicate  lining  or  mucous  membrane  of  tho  stomiicb. 
The  opinion  cotimionly  [irevails,  and  it  would  seem  to  rvst 
good  fotindiitioti,  tliut  the  efferta  of  alcohol  taken  in  asso- 
emtion  with  carbonic  acid  are  more  evanescent  than  othei-nise, 
pa^sung  quality  of  inebriation  fjom  cliampagne,  sparkling 
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Mnitellc,  and  other  wines  higHlj:  charged  nith  curbonic  mciil,  u 
proverbial.  Whatever  be  the  true  rationale  of  tlic  actiou  of 
alcohol  upon  the  human  organism,  Iherc  can  bo  no  doubt  aa 
to  the  fiit't  of  varjing  tolerance  of  the  muuu  constitution  for 
alcohol  at  different  tmei  and  under  dtScreiit  circiiinatances. 
It  comes  within  my  own  exporiciicc  to  know  a  f^ntleman  of 
ittomiich  so  dclicflto,  lliat  whilst  lie,  uurmalljr  living  in  his  own 
Mcdeiitiiry  way  (K-iiig  a  literary  man),  can  never  drink  ev«ii 
«pirit-«iul-w9ter  without  seriouft  sufferings;  yet  when  travel- 
ling c»pf<'iutly  if  the  vreutber  he  cold,  he  sips  raw  spiiit  $a 
contiiiuoii.^ly,  that  any  one  noting  the  liabit  would  infallibly 
put  him  down  a.i  a  t-oU  Nevertheless,  tlie  frcijucnt  drams 
have  then  not  the  slightest  inebriadng  effect  upon  him. 

In  reM|>ect  tn  the  susceptibility  of  certain  constitutions  to 
feel  the  intoxication  of  alcohol,  they  are  commonly  spokvn 
of  as  weak,  and  the  proclivity  is  referred  to  weakness.  Suci 
explanation,  however,  is  by  no  means  correctly  expressive. 
Physicians  arc  well  aware  that  certaia  of  their  patients,  muclt 
reduced  by  sickness,  and  in  the  earlier  »ta^  of  convalescence) 
cannot  (to  speak  with  a  little  licence)  hei-orae  iuebriatol; 
that  HO  *oon  as  the  ability  to  get  tipsy  is  manifested,  Uien 
is,  in  this  very  circunistanc<-,  an  iiiitication  uf  returning  IkoIiIi. 
Ijex  would  seem  to  regulate  and  determine  tlie  sort  of  liking 
for  iiI».:i.iholic  liquor*.  It  is  very  rare  to  meet  witli  a  woman 
who  does  not  like  champagne.  Port-wine,  too,  is  unquestion- 
ably an  aleoholie  drink  cnngi'iiial  to  tin.-  sofVer  m-x.  Shcny 
u  less  generally  appreciated  hy  them ;  ami  tut  fur  claret  <r 
hock,  one  seldom  meets  witli  an  Englishwoman  who  reallf 
likes  tliese  wines.  Burgundy  to  the  feminine  taste  is  toon 
tolerable;  and  it  is  at  the  same  time  stronger  than  clareL 
Given  fur  scrutiny  an  equal  number  of  confirmed  drunkatds 
of  either  sex,  there  will,  in  this  countiy  at  least,  be  found 
more  female  than  ni»1e  dram-drinkers.  A  woman  beer»«)t 
is  com juaru timely  rare,  even  amongst  the  metropolitan  lower 
orders.     Bom  w  I  was  in  a  cider-{H\>ducing  county,  I  bav« 
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sceii  niADy  a  c(iiifirmi.vl  cider  sot — ini?u  all,  liowevi>r.     I  can- 
nut  Cidl  to  imnd  odv  example  of  a  cldcr-sottish  woman. 

We  como  now  to  projHJKc  a  question  haviug  j^at  practicul 
intcru«t  to  aill  who  take  delight  Jn  habitual  ilruiikemieas  na- 
■iar  circumstanws  of  ilifficulty,  arising  from  alcoholic  scardty. 
'i^pfc-gf  all  tlic  tliin<^  in  nature  existing,  or  hy  the-  chemist 
^ndBClMc,  is  thutv  nothing  that  csm  take  the  plai-e  of  alco- 
hol ?•  1  think  ve  shall  have  to  answer, '  Not  one.'  Thou;{h 
it  may  Ui  jinnsiblc  t»  bring  out  the  energii-s  of  a  small  modi- 
ctun  of  alcohol  by  auxiliajy  treatment,  jxt  for  any  goiiuino 
elevation  to  eHsue — inebriation,  that  is  to  say,  maliciouitly 
called  inlQjncation  —  a  moiliciim  of  ak-ohol  ingcslvi!  thore 
needa  must  be,  I  liavc  Itcfinl  of  a  seufiiring  man  who,  to 
evolve  tlie  fullest  power  out  of  tlircc-watcr  grog,  used  to  get 
himself  trieed'Uj)  hy  ll)c  heels,  so  that  his  head  might  hang 
downwanl.  The  device  might,  indeed,  be  effectual,  hut  it 
ia  liKSuredly  not  graceful  —  moreover,  in  some  cases,  as  will 
readily  occur,  the  expedient  would  he  socially  objectionable. 
AVhether  we  arc  to  regsird  the  mental  exaltation  produced 
by  alcoholic  Uquors  a  condition  of  good  or  of  evil,  in  either 
case  the  individual,  l>e  he  who  he  may,  who  fir«t  imagined 
and  brought  into  couventi<mal  usage  the  word  '  intoxication ' 
in  it«  alcoholic  sense,  had  no  great  notion  of  the  hcnigntty 
of  inobriatuig  i^irit.  Tlio  wonl  *  intoxicution  '  simply  means 
'poisoning:'  literally,  as  by  a  poisoned  arrow;  bat  frcvly,  and 
by  metastasis,  poisonuig  of  any  sort. 

The  late  Sir  Humphrey  Da^■y,  workhig  in  the  interests 
of  teience,  and  whilst  he  was  studj'iiig  the  characteristics  of 
lauglung  gas,  went  Uirough  «  painful  course  of  getting  tipsy 
on  various  alcoholii:  mLttur^-.f;  clironicling  the  results  he  cx- 
I>erienced,  In  tills  way  was  the  fact  not  only  made  out,  that 
hanlly  any  two  varieties  of  alcoholic  mixture  produce  exactly 
ffint'l'"'  effects;   but  that  no  agent  could  bo  substituted  for 


■  VaHoui  aloohola  are  )(imwn  to  ohenititt^    Bthyl  aloohol  is  tho  aao 
obtaioed  by  (ermuuUtion,  &iul  luuod  ia  spirituoiu  Uiiuora, 


JM  THE  HO&AL  StAIDB  or 

slcniMf  Cv  onwopMg  ttc  wowrt  to  ■Uls  ■cbiioi 
peteat,  UaoT  tJiin^  bcnrever — natanl  wmi  artificial — em 
oavnop  &  nrt  rf  lowMiatiwi.  *'"'(p*  Ikaa^  cIuoRMni  and 
mfiam  ac*  wlf  iiiutirtail  As  tb«  ndi^  too^  tfaa  ouieiilial  oik 
^^Btpnai  fa  wUdi  tstpntuM  m^  ba  accepted  aa  typical— 
wiQ,  if  swaBownl,  or  if  tbeir  n^onr  be  bicaSiied,  urifflwte 
a  MTt  of  iDofcriatian.  "nw  Hqaid  absinthe — «o  modi  CSB' 
■oned  bv  tbe  nban  lower  onkrs  of  Aanoe — bekogs  to  tUi 
categrinr :  ami  when  swalloiml  in  ooBJoDcliaa  intb  aleiAoli 
it  mo^fiee  conateahh'  the  character  of  mental  exahadoo 
nainrallr  prodociUe  bjr  the  latter. 

Quiu>  reoentlr  the  French  nulitanr  aathoritias  in*titiil#d 
a  medicai  cocmuasioii  of  InqniTV  as  to  the  phynolopcal  eSeob 
of  ahnnthe.  TV'  irsolt  was  so  iDcrtnuDatary,  that  the  oa^ 
Bonption  of  ab^intbo  by  soldk-is  of  the  h'rcnch  annj  Is  •>■ 
■tiil^fnitly  intcnlictcd. 

In  ftapect  to  the  history  of  the  mastor«pint  nkdiol,  oetd 
1  state  that  in  its  pura^  or  cvpn  watCT^^nixcd,  conditioB  tht 
people  of  civiUsod  antiqaiQr  had  no  cc^aieaace  of  itT  IV 
Tcry  name  alcoial  wonld  inptr  an  Arabic  origin ;  nor  is  tht 
implication  at  foolt,  seeing  tiutt  it  was  fint  discowrad,  <r 
mther  eliminated  from  the  wines  and  other  fcnncnt'.'d  liijiiiih 
in  which  it  larks,  by  one  of  thoK  mi^ty  Arabian  chuouib^ 
or  alchcmiftfi  (coU  them  wliich  yoa  |>k'u»e),  who  floorishtd 
dnring  the  golden  age  of  the  caliphate  That  nlcuhol  iaib 
non-viiioiu  fonn  was  not  disco^-wcd  by  the  Jews,  or  Gre^ 
or  Roinanii,  is  immcdintcly  ivfvrabh)  to  tlic  fact,  tliat  the  pro- 
cess of  diHtillution  was  not  known  to  either  of  these  peoples. 

Alcohol,  almost  pore,  can  indeed  be  separated  fiom  wine 
and  other  liqnids  holding  it  nithoul  any  diatillator^*  ail* 
Nerecthekss,  in  practice,  distillation  is  the  sclienw  alwap 

*  B|'  nnt  dMOlortrine  the  sloohollo  llqnid,  If  ooJonred,  wIQt  ■vtaM' 
tate  «( tead ;  tkmrtnit  ilown  csocw  of  iMd  hj  hrdro«Dlptittrte  add,  v  lUD 
better,  nlgiibntuug  ncld ;  ot\\  ndding  dr}'  todlun)  otrtNiaate,  wblch  i^ 
Mraot*  ibc  aaiar,  uiJ  h^vm  s  BoatiBS  IaT"^  of  aloobol  alausst  pun,  X^ 
WW  (lewoDitnUd  by  tfa*  Iste  tnttmot  Bnada 
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reflorted  to.  TIk-  »tfitvin<^'iit  puisex  aery  gonenJly  cuirent, 
that  oIcoIkiI  only  lulmiU  of  l)ciiig  piwluoM  as  the  result  of 
fcmicnting  sugar;  tht  particulai'  variety  ol'stigar  odlctl  •  gJu- 
oose^'  otbemiso  grape  HUgar.  The  ataleinciit  is  doubly  incor- 
nct.  Evidently  tho  fcnnentation  of  tnif^r  of  milk  must  be 
cipable  of  W^ldiDg  alcohol,  otheruii^o  liow  explain  th«  pro- 
dnetion  from  mares'  milk  of  the  Tartar  iiitoxicatiug  ilriiik 
known  as  imaiiittf  MoreoTer,  m  very  small  quaiititie^  viitli 
great  tnmblc,  and  as  a  mere  chemical  curioetty,  alcohol  ma^ 
he  «voJved  without  the  iutorvention  of  any  sort  of  sugar;  it 
may  be  prodocfd,  as  a  matter  of  curiosity,  from  coal  gas, 
^b  This  cnrioua  source  of  alcoluJ  suggests  to  my  mind  the 
TPry  remarkable  way  in  wliich  groat  discoveries  are  sometiracs 
adumbrated  by  herald  shadows  whieh  they  cast  before  tiiem. 
Just  OA  Eome  cmtsuiniimte  musician  mingles  in  t3ie  overtnK 

tkn  open  muill  indications  of  thought  and  sen^nicut,  to 
r!(t  npnn  tlie  ear  iu  the  full  glor}*  of  rhythm  and  coQnt4!r- 
poiiit  horcafler;  m>  do  we  ofteji  find  tlial  lialf  rcveluttuns  of 
some  great  Kicntific  trutlt  are  vouchsafed  to  mankind  yeant 
—ay,  whole  centuries  it  may  be — before  their  complete  dere- 
lopment. 

The  following  is  to  the  point.  I  chum  to  have  e^ktended 
to  nu'  for  my  tolu  the  fame  amount  of  faith  that  baa  been  so 
liberally  diKpcnxed  to  Doctor  Nenton.  Twice  since  the  be- 
ginniug  of  the  pre-icnt  ctnlHry  I'l\-mi)uth  has  been  hononred 
hy  the  pivw^nce  of  tiie  Ru-saiaii  fleet:  onoe  about  ISIO,  I 
think — Bt  any  rat«,  while  Plymouth  streets  were  j-et  illu- 
minated by  oil-lnnipN ;  a  second  time,  subseqnent  to  the  esta- 
blishment tlietv  of  ga-t-lij^hting.  As  is  usual  on  the  occasion 
of  ship*  coming  into  )K>rt,  the  crews  were  grante<i  absence  on 
■bore.  An  Engllshmau  myself — one  proud  of  his  couirtiy 
■nd  its  institutions,  e»i>ecial]y  the  navy  —  I  Imtc  been  tn- 
iBjqgwiMy  pained  upon  occasions  to  see  the  mad  pranks 
CosBBiitted  by  Britiali  man-of-war  Jacks  on  short*.  How  tn- 
tcmpunte  of  drink  they  are  —  sometimes  of  language !  bow 
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ill-regulated  tlit-ir  exuberant  ULffcdions !  I  might  liavo  tbou^t 
British  Jack-tars  had  filled  up  tlic  meoauro  of  evenr  vwiiil 
social  iniquity,  but  for  tli«  IEus«iiiu  fli'«t  at  Phinouth.  The 
Muscovites  dnink  dcfp  of  spirits  and  Wcr  —  in  tliat  uothing 
remarkable;  but  tliey  also  drank,  night  aftvr  iiiglit,  of  train- 
oil  from  the  street  lamps :  such  was  their  barbarian  propena^. 

The  lamps  vrcnt  out  of  conrsv ;  again  an<t  nf;uiii  tlie  iitreets 
were  left  in  ilarkncss.  It  would  haw  been  iiihiKt[>itable  to 
have  made  a  fuss  aljout  it;  and  th«  Plymothiuns  are  kiniL 
They  simjily  n^'fillvd  their  lamps,  making  no  rvmoiutranoe. 
The  Kussian  flctt  saik-d  nwny,  and,  iiftt-r  long  yv*n,  n- 
turned.  By  this  time  street  gos-lnmps  liuil  taken  t)ie  plac* 
of  oil-lamps ;  but  tlte  dull  Muscovites,  iguonint  of  tlw  Mibstt 
tutiou,  climbL^d  uji  the  laui[i-{)Osts  atler  Uic  ancivnt,  bold,  bad 
way,  anil  Jiiimciliatvly  bfgan  suckiog.  TUv  rt»>ilt  was  calami- 
tous, as  s*>i'\i\.-hinly  tuM  tne,  who  hud  the  reeitjd  from  auotlier. 
A  sort  of  intuxicutiun  camo  over  the  fellows;  their  moullis 
spell-bound,  as  we  may  say,  each  to  a  batswiug  burner,  thejr 
grasped  the  metal  tightly,  and  still  continued  sucking.  One 
boatswain — a  man  shrivelled  to  look  at,  but  who%  skin  was 
remarkably  loose — blew  out  just  like  a  balloon;  then  mount- 
ing aloft,  flew  away,  and  has  never  been  heard  of  since' 
Otiiei-s  took  a  stiorter  flight ;  fell,  and  were  picked  up  safely. 
Others  yet — Imrd,  tough-skiuueJ,  and  Ai'Mej/  Kussians— did 
not  fairly  ascend  into  the  air  at  all,  but  kept  bobbing  up  and 
down  upon  the  pavement,  just  like  so  many  of  those  ligtit 
iudia-rubber  bubbles  uow  commonly  seen  in  the  hands  of 
London  children. 

That  tliu  rusult  is  remarkable,  I  think  no  unprvjudicod 
nuud  will  doubt ;  but  tins  also  Is  remarkiible,  \iz.  lluit  looS 
before  the  possibility  of  evolving  alcohol  11-om  coal  gw  wit 
demonstrated,  tlic  adumbration,  the  foreshadowing  nf  tkat 
strange  chemical  triumph,  should  have  been  vouchsafed  to 
Imman  eyes  through  Uie  instinctive  proclivity  of  soma  rougli 
Muscovite  sailors. 
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TTiftt  citts  of  t(.'ni[K^ntii<;c  lulvot-Ktec,  wlio  only  valne  the 
sobriety  which  resultH  from  cyiivictioii  wrought  upon  the 
miitd,  ha^'C  f»ir  grotiiKU  for  good  augurj'  as  regards  t]ic 
faturo  of  strong-liquor  temperance  in  this  country,  "Wlien 
the  total  change  U  rdli^ctcd  on  that  has  come  over  thi-  middle 
wid  upper  ranks  of  Great  Britain,  as  to  stmng-litjuor  intem- 
ptn^nce,  since  the  accession  of  our  gnu'ious  Queen,  then 
assurvili)-  the  hope  and  belief  are  not  far  strained,  that  the 
lower  middle  and  lower  ranks — wherein  the  habit  of  dnuik- 
CDneins  tmhu[tpily  now  prevails — may  work  out  a  similar 
aint-liomtion  for  themselves  by  a  similar  agency.  Ami  if  tlie 
imtare  of  that  agency  be  (Icmandcil,  I  reply :  The  fi-eling  of 
«eH-re!(pect,  awakcueil  through  an  entire  coimiuuiity;  thus 
establishing  a  f^thion. 

In  estimating  the  influence  of  uncial  usage,  of  iiuliion,  as 
to  teiupenuK-ir  or  it«  opjwsite,  the  ]iouit  should  bo  e\cr  borne 
in  mind,  that  the  tendency  or  inducement  to  hani  drinking, 
purely  on  ita  own  account,  is  very  rare.  Solitiiiy  drunkards 
can  indeed  bo  found,  but  they  are  not  coinuion :  tJicy  never 
hare  he^n  common.  Hard  drinking,  in  by  fur  the  largest 
Bomber  of  instances,  i.4  altogether  an  imlirect  i-enidt  of  cun- 
nnality,  of  faiOnon,  accepted  in  certain  circles. 

When  the  habit  of  solitary  hart)  drinking  has  Iteen  ac- 
qtiired,  the  experience  of  all  times  ami  all  societies  is  to  the 
effect,  tlmt  such  habit  is  the  inoKt  ilifRcult  variety  to  idler — 
such  a  drunkard  the  most  unfavourable  to  work  any  good 
upon ;  an<l  this  nnturally,  seeing  that  there  is  no  strong  influ- 
ence of  social  iwage,  of  fashion,  to  bring  into  operation.  It  is 
,quite  easy,  howei'cr,  to  effect  a  cure  of  solitary  drunkenness, 
gnder  the  condign  of  huTtny  tho  dnuikard  cauji^t  and  pat 
in  durance,  to  he  ticiilt  with  according  to  the  operntoi's  will. 
The  treatment  Js  dcciilvly  Iioinceupathic :  it  would  furnish 
perhaps  the  strongest  confirmation  of  homisoiiathy,  If  doctont 
of  this  pentuiLtion  did  not  deprive  themselves  of  the  value  of 
its  testimony  by  holding  lo  a  very  peculiar  dogma.    They 
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affinn,  tliat  lUcoIioI  Lk  one  of  tlio  few  agents  that  arc  eiKioved 
with  uo  honueopatllic  power  wlinterer.  Call  the  drunkanl''* 
cure  what  we  tnnr,  it  i*  a*  presently  to  be  dMcribed :  it  u 
morcorcr  iu&lliblu,  at  Prussian- army  doctons  who  uw  it 
wlien  niswlfnl,  couifl  tertify:  you  catch  tJwt  dninkard,  uxl 
lock  him  ap — h«  being  tjiiite  at  your  mercy  as  to  what  he 
shall  eat  anil  drinJ;,  or  else  avwd.  He  U  a  gin  sot,  we  will 
assttme;  well,  yoti  give  him  gin — gin  in  abandaacc.  What 
more  kiml?  Indcwl,  he  will  not  think  ao.  Oiu-aad-walw 
for  brcakfa.'rt,  luncb,  dinner,  lea,  roppcr ;  pin,  nothing  but  gin  1 

nK-ii  fancy  your  eatables  sodilenwl  with  gin ;  yoar  moni- 
ing  roll,  your  dinner — meat,  atbbage,  and  poutoes ;  gia  pat 
into  Hotip;  gin  with  the  valad  i,-ine^^;  gin  into  coffve;  giu 
everywliere,  all  lUiy  long;  the  evil,  haanting,  [x?nccatiiig 
spirit  I  It  may  be  all  very-  prt-tty  and  pleasant  to  a  g^a  wd 
at  first ;  bat  the  charm  soon  wuars  off,  and  ho  teiU  another 
tale.  Horrible  dyspepsia  set«  in!  lleadaebc;  droanu  <li»- 
tiiH>cd,  The  patient  implores  for  mercy — bogs  for  coW  water 
— promises  amendtDeut,  The  doctor  persevere^  that  the  eon 
may  be  (»mplete. 

After  tlie  lapse  of  a  variable  time,  according  to  circais- 
Btancea,  the  patient  is  let  loose :  horribly  ill.  bnt,  throngli 
the  operation  of  diHgust,  a  regenerated  man.  He  seldom  cr 
nerer  relapses  to  dram-drinking  again.  Heranpon,  tJton,  the 
(|ucBtion  may  well  be  propoan<ted :  "ftliy  ao  much  troahfe 
shoiil<I  be  taicn  to  make  drunkards  temperate  by  the  open> 
tion  of  any  sueli  doubtful,  lingering,  not  to  say  cumbnra^ 
scheme  ai  a  prohibitiTo  or  pemus^Te  bill,  wbea  so  reedy  a 
raouTis  at  that  jnst  desTribefl  is  at  hand  ?  If  some  koa. 
member  ivonld  bring  in  a  bill  prodding  that,  on  the  certifi- 
cate^ of  two  medical  men,  it  shoaUl  be  competent  for  the  polieev 
the  jiarish  beadle,  the  Scriptnre  reader,  the  parson,  or  othw 
Mifficient  autJiority,  to  lay  hold  of  the  ilrunkard  and  imprisMi 
liim,  then  submit  him  to  the  Prussian  cnre,  )>e  would  com- 
nwnd  the  praises  of  society. 
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I  conclude.  Alcohol  is  not  so  wry  bad  a  spirit  as  it  lia-t 
paiatcd.  OS  it  we  amy  sa.y  as  of  fire,  that,  lliotigh  a 
good  serront,  it  is  a  bad  master.  Nothing  more  conclusively 
proves  the  coiRpiitibility  of  alcoholic  iiij^tion  with  the  higii- 
est  exercise  of  humait  thuuglit  than  tho  social  and  convivial 
history  of  the  British  Association.  How  delightful  the  altcr- 
natioB  of  dioing,  debating,  dancing,  and  flirting !  How  free 
the  flow  of  learned  language  after  abundant  Itock  and  cham- 
pagne !  AVaa  ever  an  Association  phdo.sophcr  caught  lr![)ping 
in  his  section  yeti  It  will  be  time  onough  to  establish  the 
British  Association  on  teetotal  principles  when  some  chemuct 
talks  about  the  sweetness  of  tioegiir;  some  astroiiotner  nliotit 
the  seventh  satclUto  of  Murs ;  or  some  physical  geograiJier, 
president  of  a  section,  introduces  Dr.  Living8tj>ne — fresh  from 
Africa — to  the  atidiencc  as — '  That  cel'bwatod  Am-am-am-ei' 
trav'-^-erl" 
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&aa  tratb  il»^  rale*  udiawnc:  faencc  ^T 
BBilLiiif;  fiAtT'thste  in  tbe  tluuli^  snggelt* 
>  ■*  •  ttttiiig  nljcct  u>  praenl  osooone. 

Snn  tint  &ial  ^j  vkat  Pudan,  imfcickiBg  hoe  dicat, 
nined  down  i^iob  dereted  Imnmuty  tbe  nuiuniid  AhmS 
ihmt  tnastlT  make  destb  teniUe — vberau,  bat  for  tfaoa, 
djring  woold  be  little  efae  tban  pwif;  to  deop — there  htt 
been  aooe  perii^  to  Mi^wre  witb  bTdnpbofaii,  aO  tbe  d^ 
mmts  n^mnled  tfaxt  f^  to  makr  op  tonr. 

It  oonei  to  OS  nKMtly  tlimagb  tbe  bite  of  wa  animal  tfail^ 
gencbcilly  «t  kast,  if  out  iiKtiviiliuDjr,  is  one  «f  mui's  hot 
fiiends — tbe  poboo  nutf  eren  be  imputed  In- s  caresi.  Wben 
A  •opeot  bites  mankind,  the  offering  of  womankiiidT  nobodr 
man*^  nobody  coinpUins;  it  is  a  servient's  uaturo,  and  IB 
some  sense,  I  loppose,  a  ferpent's  dotj  aa  to  do ;  but  wfaen  i 
do^  the  Datunl  friend  of  man,  as  if  incited  by  some  denon, 
MCivtcB  a  venom  every  way  mon  dreadful  tlian  the  ser- 
.pent's ;  when,  that  ti-nom  commmucattHt,  Ilie  gi-rui  of  fatnn 
tonoicntA  nnspwtkablc  is  sown, — then  are  our  tliou^bts  prone 
to  wander  into  a  forbidden  raog^  to  imggnrt  the  unholy  qaes- 
tion :  Whether  all  things  here  are  orJaiitcd  for  the  best. 

It  is  no  mere  figure  of  speech  to  affinn  that  tbe  poiMO 
of  hydrophobia  i^  more  terrible  tlian  that  of  serpents.  Di- 
vesting the  case  of  aU  tlie  nntiment  which  comes  c^  lookii^ 
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npon  6op  and  serpents  in  contrast — Oioie  the  natural  friends 
of  man,  Uieee  liU  natural  enemies — conuilering  the  matter  in- 
trinsicall}',  the  result  is  as  I  put  it. 

The  poison-bite  of  a  serpent  is  short  and  decisive  iii  actiou 
and  results.  No  linfjering  Arrrf,  no  room  for  suspense.  The 
»\inptomB  maiiiiest  themselves  at  once ;  the  poisoning  runs 
a  rapid  course;  death  or  recovery  is  imminent,  well-nigh  im- 
mediate; and  deatJi,  when  occurring,  is  ushered  in  bv  no 
conaiderahle  pain. 

All  these  conditions  are  reversed  in  hydrophobia.  The 
specific  results  of  a  hydrophobous  iuocuktion  are  never  im- 
mediate. A  period  of  incubation,  more  or  less,  there  always 
i* ;  wherefore  an  American  pathologist  was  led  to  class  hy- 
drophobia among  the  contagious  fevere.  As  touching  this 
period  of  iocubation,  or  rather  tlie  limits  of  it,  the  greatest 
uncertainty  has  pre\'ailed,  and  still  prevails. 

Dioscorides  states  that  hydrophobia,  more  frequently  than 
otherwise,  breaks  out  subsequent  to  the  fortieth  day  after 
inocuhition,  but  sometimes  even  after  tiie  lapse  of  a  year, — 
*  ut  nos  cxperientiA  comperiraus."  This  opinion  of  Diosco- 
rides  is,  upon  the  whole,  consonant  with  the  pi-cptJiidcrance 
of  testimony  which  has  been  accumulating  subsequent  to  the 
time  when  he  wrote.  This  is  tlie  most  a  pathologist  feels 
warranted  in  testifying  about  it. 

Salus,  Salinutb,  and  Albertus  ^lagnus  testified  to  the 
belief,  ttiat  hydrophobia  might  break  out  nftcr  an  iucubation 
of  vvvn  twehx!,  Day,  even  alWr  so  much  as  twenty  years. 
Gaspar  Ji  Hxivs  goes  furthur,  in  mentioning  n  siiecial  case 
that  had  actually  occnrrod  after  an  incubation  of  twenty 
years.  Are  we  warranted  in  um]>ly  repudiating  as  fictions 
all  these  statements  1  Does  testimony,  does  pathology,  autlio* 
rise  us  so  to  do  i  By  no  means ;  and,  what  is  more  to  the 
puqwise,  no  amount  of  evidence  can  ever  directly  negative 
tliat  a&sumptjon,  seeing  that  the  question  whether  hydro- 
phobia can  arise  spontaneoiuOy,  or  wbetlier  it  he  always  the 
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cODsequeitce  of  inoculation,  is  atil]  ani.UM*.TTOLnc<L  The  bal- 
ance of  testiioonj'  disdnctly  favouni  tli«  bcUel',  liowever,  that 
hyiiropliobia  in  human  bi-iugs  never  aiuos  without  previout 
inocolatiou.  I  do  uot  eroQ  find  it  ever  iilkgvd  tlwt  hyilro- 
pbobia  has  occtirred  in  the  humnn  subject  cpoitt^uouusly; 
whereas  in  respect  to  dof^  and  wolves,  seven]  cuct  of  » pou- 
tauomsly  occurring  hydropliobia  have  boca  reoonled,  tlun^ 
nut  <li'fii]i lively  pro\-ed. 

In  the  ]>rc«ence  of  all  tlie  marked  and  awful  character* 
istics  attributed  to  hydrophobia  by  general  rvpntc,  and,  »x 
yns  shall  find  in  tltc  so^iuel,  mainly  JunttSed,  it  nuiy  be  a  Etu> 
priio  to  learn  that  certain  physiologistt  ha^M;  denied  the 
(UUHtcnce  iif  hydrophobia  aa  the  result  of  spedfic  poison-ii> 
ocuhttiou  albigether.  Thus  Monsieur  Girard,  of  Lyons,  was 
of  opinion  that  the  !(}'mptonv(  of  hydrophobia  were  rcfonble 
to  the  mere  nieclianieal  piuicture  withoat  poison,  just  as  lod^ 
jaw  is  frequently  referable  to  puncture  of  th«  hmnd  or  foot ; 
an  utterly  untenable  opinion,  scdng  that  dogs  liave  in- 
quently  oonnnmiicated  llie  disease  by  merely  liekinj^  aame 
abraded  Hurfacu. 

Other*  have  referred  h}'drophobin  to  the  operatioii  of 
fear;  an  hypothesis  which  would  neither  apply  to  the  cases 
of  young  cliildrcn,  uor  still  tnoro  oniphatically  to  the  in- 
atancett  wherein  hydrophobic  symptoms  have  been  developed 
in  aiiiniald  of  mrious  kinds,  amongst  wliich  cats,  rahbitt, 
^nea-pi^,  and  fowls  may  be  enumenitviL 

Opinions  of  this  sort  must  be  looked  u]k>ii  ui  eccentric 
preoccapatioits,  rather  tlian  as  conclnaions  based  upon  any 
sufficient  evidence.  Similarly  witli  all  other  animal  pui^ns, 
that  of  hydrophobia  in  in  its  chemical  nature  very  obscttW. 
Vainly  does  the  chemist  test  it  by  r&-agent4  or  the  tnia^  . 
aeojio :  no  a^nt,  wo  jjuo^y  slanda  tliereby  reTeal<^.  i'T^/^^i 

In  this  respect  the  poisonous  principle  of  hydrophobia  U 
not  more  undefined,  not  leis  amenable  to  scientific  scrutiny, 
than  is  the  poison  of  small-pox  or  of  plagoey  than  the  poism- 
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liquid  of  serpent^  Korpions,  ww]i«,  unti  hevs.      In  jcgpoct  to 
all  these  one  remai'k  in  applicablt^  vu.  that  ucJlliiir  chctnicaU 
ncc  nncroeoopical,  nor  nny  other  icnrtiny  hma  bw  hitherto. 
mde  to  renal  any  agent,  nutenal,  or  <|iLalilv,  with  whjiji 
die  resnlt  cao  be  ratiomjly  «Moci»ted. 

Paaaing  in  quiek  review  such  mem'Eent  uf  tite  long  wries 
of  asiiual  poisons  as  iiow  ocear  to  the  mini),  I  r;ui  only  think 
of  one  that  clioiuiHtn-  is  able  to  reveal ;  nwinuly,  oiiitliaridiue, 
or  tlie  blisleniig  prindjile  of  S{)aiii.-<li  fly ;  ni»d  even  in  rv^-ct 
of  thia,  chemistry  is  so  &r  at  fuult,  that  andj^s  moviy 
reveals  tlie  potion  without  indiriitualising  it.  L'llimitto  evi- 
dence of  tlie  presence  of  cantharidiiiti  is  physiolo^cal.  If 
dix^peU  upon  lite  skin,  it  ratites  a  blister,  iti  wliioh  tlic  nwolt, 
bluUrvuff  is  thtt  proof.  As  alrewly  remarlcuil,  very  Iiuie 
doubt  uxirtj«  but  tljat  the  only  way  oi'  conveying  hytirophobic 
poison  to  thu  human  sabjeet  is  by  ioocalation ;  an<l,  the  con- 
tingencies of  accident  rcf^uiled,  the  only  i»oculati%'e  fluid  is 
saliva:  uovvrthelcs^  the  fact  tuu  been  established  by  Ilufe- 
land  and  othi^  that  the  blood  of  a  hydrophobic  animal  is 
qvtte  competent  to  pmpa^te  the  diwase  by  artificial  inocu- 
lation. All  xpcdus  of  wann-blooded  animals  upon  which 
hydrophobic  inoculation  lias  been  performed  hare  derooa- 
stntcd,  by  the  n»alt,  susceptibility  to  the  disease^  but  not 
all  individuals  of  cacli  s^wcies. 

That  is  to  say,  the  hydnipliobie  poison,  whether  com- 
inani4.-at(.-d  by  bile,  lick,  or  artitidal  puncture,  is  very  a»- 
oeiiain  in  its  action.     If  an  animal  bo  lutten  by  an  adder^ 
if  it  be  stung  by  a  scor^jion,  vns^  or  bee,  the  aiitw.-edcnt  of 
puncture   or  jioLtoit-injection   will  be  infallibly  followed  by 
oontequcjit  syni]>tom3  of  poisoning.     Not  tlius  in  reiipect  to 
hydropboliin ;  foruMI  ;      nu-  inoculaiioiis  take  elTocI,  trthert 
doQ!;*,  andjhrao^lb  ■  :[i  '  i.it\.     IJi-,  Henwich,  professor  at  i  i 
the  TeterTnaiy  sclnxi    it   J^Liliii,   inoculated  fifty  dogg  ^^1^1/*^ 
hydrophobic  poistin,  twit  of  these  only  fourteen  were  affected.  // 
Snolariy  to  the  poison  of  serpents,  moreover,  that  of  liydro- 
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phobia  (Iocs  not  take  effect  when  swallowed,  as  Torioos  i»- 
pfrimcnts  tt-stify. 

Tinmgli  probiibly  al!  warm-blooded  creatures,  at  \vnst,  arc 
siisccptibk  of  hj'dro])hobic  poisoniog,  yet  it  is  still  doabtiiil 
wliethcr  the  number  of  warm-blooded  species  which  can  com- 
niuiii(.'ate  it  by  Koliran'  inoculation  he  or  bo  not  limited.  The 
luiiul  opinion  at  to  this  matter  amon^  physiologists  is,  tliat 
only  Uif  ifog,  cut,  wolf,  sad  ftix  can  commiinicatv  hydrophobia 
through  die  saliva. 

Alttiough,  u  already  statctl,  the  blood  of  hydrophobic 
animals  can  bo  made  to  convoj-tlic  disease  by  inoculation,  yet 
saliva  i.->  t\w  iiiimial  fluid  of  hydroj>hobic  propagation.  Hcn 
we  find  a  certain  adherence  by  nature  to  lutvnt  types ;  a  fact 
well  known  to  physiologists,  the  comjiarat.ive  anatomists,  and 
botanist-s  but  not  generally  lieeded.  Iiuisniucli  n»  the  tj'pical 
idea  is  more  easy  nf  riidinu-ntaiy  iUustration  thni»f;li  botani- 
cal than  anatomical  or  i>h)'sio!iigical  vxainplus,  I  will  adopt  u 
botanical  t^xposition. 

The  natural  triljc  Cacurliiacetr,  the  cucumber  family,  sup- 
plies the  example  needed.  Paadng  the  chief  members  of  the 
cucumber  tribe  under  mental  review,  a  certain  tendency  will 
be  recognised  throughout  the  whole  family  to  the  secretion  of 
a  hitter,  a  more  or  less  acrid  and  poisonous  principle.  In  the 
colocyiith,  or  bitter  apple,  the  principle  in  question  assumes 
its  maximmn  of  bitterness ;  in  the  clatcrium  its  maximum  of 
]>i)iMini>ns  acridity.  Li  tbc  melon  and  cucumber  th«  acrid 
and  poisonous  principles  sink  to  their  minimum ;  so  tliat  we 
enjoy  the  luscious  melon  and  the  cooling;  caeumkcr,  heedlen 
tliat  both  liavc  snsplciotis  belongings,  that  both  appertain  to 
the  siis])icions  and,  upon  tlie  whole,  poisonous  family  Cncur- 
bitaceir.  Nf\ertlieluss  melons,  aiid  rtill  more  frequently 
cucumbers,  degenerate  sometimes ;  sometimes  rev«d  the  old 
Satan  that  has  ent«'-red  into  their  nature. 

It  iia.'!  hiippeiied  to  most  of  us  to  meet  with  a  bitter 
cucumber  wlien  we  little  expected  to  do  so.     Il  would  seem 


tliat  Qftture,  haviug  formed  the  entire  cucurbitaceoiu  &nuly 
after  one  nonual  tx'pe,  involving  tlie  presence  of  aciitlitj  or 
bitterness,  either  of  these  qualities,  or  both,  may  occasion- 
ally, through  some  littJe  shock  or  twist  of  organisation  be- 
yotiil  the  scojie  of  man's  power  to  understand,  reveal  itfelf 
abnonnsilly. 

Having  prefaced  a  botanical  illustration,  wc  shall  be  the 
better  proparod  to  contemplate  an  ansUogy  drawn  fi-oni  physi- 
ology and  comparative  anatomy.  Saliva — the-  i»ilivar\-  Hi^uid 
secreted  from  the  blood  by  various  special  glands,  and  the 
normal  function  of  which  is  to  mingle  with  the  food,  lubri- 
cate it  down  along  the  cESophagus  to  the  stomsioh,  and  there 
promote  its  iltgcstion — is  naturally,  as  everybody  knows,  an 
innocent  fluid,  a  fluid  wholly  dcmd  of  poisoiioun  qualities. 
N<;\'Crtlifi<;sti,  the  terrible  poison-glands  of  venomous  serpents 
aru  roganlcd  by  most  comparative  anatomists  as  actual  sali- 
vary gUnds, 

Considered  as  the  embodiment  of  a  major  function,  it  h 
competent  for  ns  to  regard  the  nonrtal  poison  of  »eq>enl8  as 
[^"pical  of  tlie  almortnal  function  of  the  salivary  glands  of  ani- 
mals affected  with  hydrophobia.  *Tliere  is  something  curious 
about  tliat  salivary  gland  of  animals,*  observed  a  celebrated 
naturalist,  now  no  nion.*,  to  the  writer  one  morning,  whilst 
perusijig  the  details  of  a  case  of  hydrophobia;  'something  vert/ 
curious.  The  salivary  glajid  of  serpents,  the  poison-gland, 
always  secretes  poison;  and  observe,'  continued  the  naturalist, 
'  if  the  secretive  function  of  a  ilog's  salivary  glands  be  dia- 
.turbed,  tliis  animal  secretes  poison  too.' 

iSainees,  canine  madness,  hydrophobia.  Are  these  words 
to  correctly  designate  and  sot  forth  the  disease  wo  ar«  now 
considering?  Scarcely:  a  valid  objection  can  be  adduced 
against  aU.  I'remising  tliat  liydi-opbobic  sj-mptoms  vary,  not 
only  for  each  particular  race  of  animals,  but  to  some  extent 
for  diflerent  individuals  of  one  race,  the  observation  still  holds 
j^ood,  that  the  words '  madness,  insanity,'  by  no  means  express 
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leading  cliarnctcmtics  of  tbe  dtseose  iii  respect  to  anr  itpecMs 
or  individual ;  and  as  to  lij-diopholua,  or  the  fear  »f  wt(>r,  tlie 
characteristic  ia  onlv  ti'ue  in  its  application  to  human  ftemgi 
affect«<l  witli  the  di«ea.ie ;  not  even  to  tbcin  intariablr.  ~-^ ' 

Human  beinj^,  nhen  the  diseaae  is  far  advanced,  luul* 
trhilHt  &ut!eriiig  from  a  ]iaro:^RiD,  cannot  swidloir  water  or 
otlier  li^jiiids,  l^ecantte  oftlie  throat-convulsions  that  supers 
Ten* ;  but  f fi«y  do  not  in\"ariably,  or  even  usaallj,  manifest 
a  fear  of  licjiiids.  In  dojra  the  throat-coovnlsions  are  less  te- 
v«re ;  henco  these  animals  seem  to  hAT«  no  difficulty  in  svral- 
lowtng  watci'.  On  tlie  CMm-my,  they  lap  it  with  avidity,  aa 
if  snffering  from  an  unfiiienchable  thirst ;  and  so  far  &om 
showing  ttiiy  arersion  to  or  fear  of  water,  dogs  affected  with 
nbies,  if  previon&ly  accnstomcd  to  wade  or  snhn,  will  betake 
themadves  to  water,  and,  plunging  wildly  about,  will  give  the 
iaipiwiion  ol'  thoir  seeldng  io  ijuonch  a  consuming  tire. 

MnilnoH^  in  tlicordiunr}' sense  of  persistent  insanity,  never 
<:1iaraclen»e!*  rabies  in  the  hunmn  subject.  Such  mental 
Wiindering  as  occurs  is  more  comparable  to  tliat  of  faystern. 
It  comes  ill  panagrama,  tlien  ceases,  and  leai-es  the  faculties 
clear. 

It  has  only  happened  to  the  writer  of  this  to  meet  with 
a  case  of  hydrophobia  in  the  hninan  subject  once.  It  was 
during  his  student  experience,  and  it  nuvdo  on  impression  that 
will  iMnrerbe  obliterated.  Speaking  afler  the  lapse  of  mat^ 
yean,  I  foigct  the  antecedents  of  tlio  case  (nor  would  they 
be  material  here),  the  snnptoms  have  only  left  their  impress; 
bat  prcniLsing  that  the  case  here  referred  to  was  treated  in 
Westminster  Hospital  in  the  spring  of  IdSG,  tbe  particulars 
of  it  will  doubtletw  come  to  the  rccollectioD  of  some  tDdirtdoal 
readers  who  are  old  enough  to  remember.  Hie  pattent  was  a 
man  rather  p«st  middle  age;  and  when  it  ii  conadered  (hat 
1  saw  the  )i»tii;i)t  only  the  day  bdbrc  death,  then  will  it  fd- 
luw  that  the  <li-i.ea.«e  matt  ha^u  been  far  ntit'onced. 

This  iwtivnt  bul  no  drvad  of  water ;  on  the  coutiaiy,  be 
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even  joked  nboat  his  InabUitj'  to  drink  it,  said  he  would  try, 
and  did  tn*  »gain  and  a^in.  Miwt  oftu  tuire  awn  a  jitvenilo 
sttempt  to  acliiere  tht;  mthcr  <liffirult  itct  of  mosctilnr  m«- 
cltsiiic9,  of  simultaneoualy  revolving  tlie  two  liamis  in  ojtposlte 
circles.  It  U  not  an  easy  thing  to  do ;  many  can  nev^t  ^eam 
to  do  it ;  and  the  attitadeii  of  boxing  unconsciously  nsAUmed 
during  the  attempt,  viewed  in  ivlation  to  the  Heriou§  aspect  of 
the  executant,  as  he  strives  mentally  sa  well  as  muscnlarly 
to  overcome  tJie  difficulty  of  what,  if  i-easoned  tipon,  seems 
amon^t  the  easiest  of  feats,  j^ves  an  appearance  of  grotcsqno 
absurdity. 

Comparahic  to  this  waa  the  aspect  of  the  poor  fellow  whose 
inu^  is  now  rcprtMlnoed  to  my  memon*.  '  Xot  able  to  ttcai' 
low  a  dtp  of  tfaier  V  (they  did  not  trust  him  with  a  glacs). 
bo  wotdd  seem  to  say.  '  H'Ay  not  swallow  a  cap  of  vratcr? 
KJdicuIoua!  1  mil  do  it,  so  here  goesl'  Then  he  would  slowly 
and  s-teaJthily  raise  the  cnp  to  his  lips,  as  if  to  f^  it  there 
unknown  to  some  ininsible  <Hteiny  who  sat  mounting  guard 
and  denying. 

He  wonld  open  his  Iips;  then  what  followed  coold  best  be 
comparted  to  the  cffoctfl  of  an  invisible  garrotting  hand  laid 
TioteDtly  upon  the  tliroar,  and  clutching  it  with  vice-like  fin- 
gers. Soon  the  poor  fellow's  eyes  seemed  thrust  finom  their 
sockets.  Convulsions  originating  in  the  throat  went  racking 
along  the  mnscles  to  each  extremity.  He  utum^d  ajionisiog 
aminds ;  foam  issued  from  his  mouth.  It  was  a  scene  that 
might  well  have  niggested  demoniacal  possession.     Fancifnl 

era  of  olden  time  Imvp  di-scribed  the  sounds  uttered  by 
haman  patJent-H  suffering  under  an  accession  of  liydrophobic 
convulsions  as  comimruhle  to  tlio  haricing  of  dogs.  "JHiia  is 
pjifu  imagination  ;  the  sounds  uttered  are  no  more  than  sudi 
commonly  uttered  during  convulsivo  pain*,  from  whatever 
cause  originating. 

He  case  to  which  my  memory  reverts  did  not — at  the 
time  when  I  saw  the  patient,  at  least— reveal  sitniitoms  of 
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tilut  dreamy,  contemplative,  deUrioas  vranilcring  commonly 
referred  to  the  disease  when  occurring  to  mankind,  and  which 
usually  seems  to  characterise  it  wLen  occurring  to  dogs.  To 
expound  the  cliaractcristics  of  this  hydrophobic  lidlrium  I  aui- 
not  do  better  than  cite  from  Dr.  Bardslcy : 

*  I  observed,'  saja  this  gentleman,  speaking  of  one  of  hU 
patients,  *  tliat  he  fWquently  fixed  liU  eves  with  horror  ami 
affright  oti  some  ideal  (ibject,  and  then,  wHth  a  sudden  and 
violent  emotion,  horicd  his  h«ad  beneath  the  btdclotliea.  The 
neirt  time  I  saw  hira  repeat  this  action  I  vhm  in<luc«d  to  in- 
quire into  tile  canse  of  his  terror.  He  asked  whether  I  had 
not  heard  howhngs  auj  scratchings. 

'  On  being  answered  in  the  ncgatit'C,  he  suddenly  tlirew 
himself  on  his  knce^,  extending  his  arms  in  u  (lcfeu.-'iv«  poa- 
tnre,  nnd  forcibly  threw  back  his  bend  nnd  body.  The  mi3»- 
eUm  of  the  face  were  agitated  by  varioiu  Bpasmodie  (»ntr«c- 
tions;  Ilia  ej'ebnll.-t  gluxcd,  and  Kccmcd  ready  to  start,  fnim 
their  sockets;  nnd  at  that  moment,  when  ciT,'ing  out  in  an 
agonising  tone,  "Do  yoii  not  sec  that  bbiL-k  dogf  liis  conii- 
tcnancc  and  attitude  exhibited  the  most  dreadful  pictmv  of 
complicated  iiorror,  distress,  and  rage  tliat  wwds  can  describe 
or  imagiRaliou  paint,' 

The  late  kmcnted  veterinary  surgeon  Mr.  Youatt,  in  his 
wonderfully  graphic  accounts  of  hydrophobia  in  animals,  more 
especially  tie  dog,  pays  great  heed  to  lliis  wandering,  tlus 
dreamy  contemplation  of  imajpnary  objects  by  hydrophobic 
dog*.  According  to  his  high  autliority,  there  is  no  such  cer- 
ttun  sign  of  the  presence  of  the  disease  as  this.  lie  nc^'cr 
know  it  fail;  he  could  rely  upon  it  implicitly.  Endeavouring 
to  sketch  tile  progress  of  canine  rabies  from  tlic  beginning, 
X  will,  or  rather  Mr.  Youatt  shall,  commence  by  giving  i^ 
exposition  of  symptoms  whilst  the  disease  is  yet  incipient. 

'  The  early  symptoms  of  rabies  in  the  dog,'  says  lie,  *  an 
occasionally  very  obseun%  In  the  greater  number  of  rases 
wu  find  sullenDest,  fidgetiness,  and  coutiuuul  aliifUng  of  po»- 


HTDKOPHOBtA. 


Ul 


ttiTC.  For  several  successive  hours,  perhaps,  the  dog  returns 
to  liis  Wskut  or  l>C(l.  He  shows  no  disposition  to  bito,  uad 
lie  aiiswyrs  the  ciiil  upon  liiin  ha^urtlly.  llv  is  curled  up, 
hLt  Cace  liiiriod  hc-tweeu  liis  jiaws  aud  his  brvust  At  length 
he  l>egiii--<  to  in;  fidpt-ty.  ITo  sciirtlics  out  nt'W  rcstiiifj-phiccs, 
but  he  very  j-ooii  chiinges  them  for  otht'rs.  He  tukw  again 
to  hit*  own  bed,  but  he  is  continually  shifting  his  postun. 
He  bi^ins  to  gazi^  strangely  about  hint  whilst  lying  on  tho 
bvd.  His  I'uunti^-niuicc  is  clouded  and  suspicious.  He  comes 
to  unc  and  anotlivr  of  the  family,  and  hv  Rxct  on  them  a. 
steadfttiit  paxf,  a."  if  he  would  read  thi-ir  very  thoughts.  "I 
(eel  stnuigcly  ill,"  he  seems  to  say;  "have  you  anything  to 
do  with  it?  IT  you,  or  you?"  Has  not  a  d"g  mind  cuoa|^  for 
this!  If  we  have  obser^-ed  a  rabid  dog  at  iLr  commencement 
of  the  d!.iensi>,  we  have  seen  this  to  the  very  life.' 

It  is  not  invariably  easy  to  dotoct  nascent  hydrophobia. 
In  the  year  1813  a  child  attempted  to  rob  a  dog  of  its  morn- 
ing food,  and,  the  animal  resisting  the  theft,  the  child  was 
slightly  bitten.  No  one  imagined  dtinger.  Kight  days  after- 
wards rubies  apjwarod  in  the  dog :  the  uialuily  ran  it.i  course, 
and  the  animal  ihed.  A  few  days  atlerward.t  the  child  sick- 
ened :  undoubted  cIiaract^'rislicH  of  rabies  weiv  observed ;  they 
tan  their  coutk-,  and  tlie  child  was  lost. 

Thus  much  as  regards  the  incipient  stage  of  rabies  in 
dogM.  As  the  itiHCOse  advances,  the  jicciiliar  characteristic 
of  dreamy  dclirioim  conteniplativena'is  evidences  itself.  The 
dog  will  sit  by  the  hour,  alternately  watching  small,  or,  it 
may  bo,  wholly  imn^nary  objects  strewn  on  the  ground, 
moteft  in  the  air,  nails  in  the  door  of  bis  kennel ;  then  do/.ing, 
only  to  wake  in  terror,  and  stare  and  doxe  an<l  <ln!am  again, 
often  bending  his  eyes  long  at  a  stretch,  following  the  gazcd- 
at  object,  if  it  be  movable,  by  turning  his  head. 

The  aiiinial's  breatliing  will  cjuicken,  his  eyes  will  glare, 
ami,  impressed  by  some  feeling  of  terror,  he  will  spring  at 
the  object,  and  try  to  seize  it  between  his  teeth.     Yet  it  is 
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Tvrjr  tKK  that  a  do|^  even  when  tbcse  li^hieinaliaBt 
Ugua  to  affect  him,  «iU  be  sht^jetlM^r  bctvft  flf  tmmm  aad 
DWnurr.  To  the  vdix  uf  a  friend  he  will  osualty  rajMod'; 
tmA  gratefully  too,  m  ilwi^  g(a<i  to  be  roused  oat  d[  ttme 
JbtmAnag  ^Irean.  Be  is  now  apt  to  luauifest  hU  f;ratttti<li^ 
after  a  comiuon  iiianBer  cf  dc^  \)j  eareases  vatJi  lus  tonguv. 
hel  alt  who  dread  a  deatb  more  horrible  than  disease  or  acci- 
dent caa  match,  or  torturer  demise,  beware  rf  tiie  to^gae  ^ 
such  a  dog !  If  there  be  an  abraaion  on  the  skin,  iROOulatian 
wiU  DO  less  nirely  follow  than  if  the  dog  had  bitten  in  zage 
instead  of  fondled  affsctioaatel  v.  ituny  G.\ani}>les  Iiaw  «o- 
c«n»d  of  death  from  hjdn>pliobia  caused  bv  iuocigislSaB  ^^ 
thisonrt.  ^H 

A  dog  is  mostly  silent  onttl  this  dreamy  conteraplatife 
sta;^  (^  the  disease  is  pretty  far  advanced ;  Hksd,  on  beang 
anputod  from  hia  fweric,  he  breaks  forth  into  a  prolcaif^ 
agoemtig  howl,  whidi  must  he  hsard  to  be  aii^MXKiated,  bat 
onee  heard  will  never  be  forgotten.  It  is  the  onfailing  dia- 
ract«ristk  uf  hydrophobia. 

On  the  21st  of  October  181?,  Mr.  Vouatt  »ceras  Atfa 
dcg  was  brouf^ht  to  Itim  for  examination,  baviaf;  votntefl  • 
ootuadesable  quantity  of  roit^stted  blood.  Mr.  Youatt,  haf- 
pening  to  be  busy  ut  the  moment,  and  not  obsemng  anjtbii^ 
peculiar  in  tliv  countenance  or  manner  of  the  do^  «irlered 
•ome  niedictiii-,  and  [trouiisod  to  see  the  dog  again  in  the 
aAeniooit.  In  tliv  xAcmot^ni,  accordingly,  the  dog  was  af;>ia 
bronglit ;  and  lJi«n  for  the  finrt  time  was  it  obeurved  tliat  ikt 
creatore's  uoutli  SMOMd  to  he  swollen.  On  'cxaminatiaii, 
SMK  of  the  incisor  tcoth,  both  upper  and  lower,  were  foani 
to  be  «xtnict«'d. 

*  'riiis  wtni'wltal  aianwwi  me,'  records  Mr.  Yooatt, '  and, 
on  inquiry  of  tite  servant,  I  was  told  tliut  lie  cxpeided  tfwf 
bad  had  thic\-eR  about  the  Itouw  ou  tlte  jn-eccding  night ;  for 
ifae  dog  had  torn  axny  tlie  Kidex  of  liis  keiiuel  in  tttt«a^>tii^ 
to  get  at  tliem.'    Th«ruaiK>n  Mr.  Vouatt  rcprimaiMMI  ttw 
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before;  and,  talking  of 
carefully  watched  lite  dog. 
'  I  saw,  or  llioii^ht  I  saw,'  tliii  uairutivw  rwjs  on  U>  state, '  but 
in  a  verj  siliglit  dcgiw,  tiiat  thtt  sbSbuI  vras  tracing  tJie  fan- 
cied patli  of  suiDciiBaginarv  object  I  was  then  truly  ukmedf 
aud  wore  eatpccially  sincii  1  had  discovvred  Uiat  in  the  gir- 
ing  of  Uie  physic  iu  tlie  niomiDg  the  man'K  liiuid  liad  been 
so-atcbed.  A  yoatli  Lad  mflcrcd  tlic  do^  to  lick  bis  son 
finger ;  and  ttie  uniinal  had  viiso  becu  olMcn'ed  to  lick  the 
aiiradcd  arm  of  an  iufajiL  Hu  wac  a  very  affectionate  dog, 
and  waa  accttsbomed  to  tlm  abomioable  and  inexcosable  nou- 
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The  Teterijtory  watgeoa  hd  mm  enongh  to  amken  tiw 
gamat  appreheojaons  for  tlia  aafe^  o£  tliese  two  fttmma. 
That  the  dog  was  Mtaallff  rabid,  he  did  not  much  donbt. 
Detaining  th«  animal,  Mr.  Youatt  tied  him  tip,  and  cent  a 
BiM  to  a  aurgeon  by  tlie  man  who  had  brought  the  do^ 
MUmuueating  hss  fcun,  and  soggnting  instant  cautcris»- 
lion;  vriueh  aixurdiugly  van  freely  practued.  Meantime 
tk*  iiiTgeoii  and  the  veterinary  sargcon  kept  their  e^-a  oo 
the  dog  in  ((narantiuc. 

'  I  watdjod  tin-  ilogday  after  day,'  writes  Mr.  yoiiatt.  *  lie 
would  not  cat,  but  he  dratdi  a  great  deal  more  water  than  I 
iikod.  The  surgeon  was  evidently  b^uniug  to  do«ibt  witether 
or  not  I  was  wrung;  hut  he  could  not  dispute  thu  oecauuual 
wmoderingvfthc  eyc,:uid  the  frequent  tpome  upon  the  water. 
On  the  2Cth  of  October,  however — the  sixth  day  after  his 
aniTal — we  botii  of  us  heard  thu  I'abid  howl  burst  fmn  him. 
Ht  did  nut,  however,  die  imtll  the  3Uth.' 

Xq  this  case,  no  ill  results  followed  to  cither  tlie  man 
whom  the  dog  hud  bitton,  or  the  boy  whom  he  liftil  licked. 
IVhetUer  this  immunity  be  due  to  the  precautions  taken,  or 
to  some  natural  aoo-gusceptibillty,  is  of  course  nou -apparent ; 
and  from  the  verj-  uatnro  of  thoj  case  could  not  be  nude  a|i- 
I     ftaad.    As  wc  have  already  soea,  Uuieland  dctermiatxl  by 
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acttuil  vxperimvnt  tLat  tlic  number  of  individuals  attacked 
by  hydrophi>I>iu  uftcr  specific  and  competent  inoculation  was, 
according  to  M  tlic  tcirtimony  he  lind  collected,  a  minority, 
llttt  iiiHiiy,  perbngn  the  mujority,  of  tooth-punctures  and  lac«- 
rationM  inflicted  )>y  rabid  animals  do  uot  supply  the  condi- 
tions of  inrectioii. 

Even  the  bite  of  a  poiMOOUit  s»ake  is  iisnally  less  dan- 
gemiiK  vrlien  delivered  tlirongli  an  article  of  dress  than  when 
inflicted  on  an  uncovered  port  of  tho  body ;  and  if  m  in  roch 
a  case,  wherein  teeth  special!}'  adapted  by  perforation  to 
inject  poison  into  the  flosli,  to  how  much  ^-atcr  an  ext«3it 
may  wo  occasionally  assume  articles  of  clothing  to  be  uffcctirc 
against  the  poison-inoculation  of  non-pcrfbralcd  loeth? 

It  would  seem  farther,  that  surgical  trwitmcnt — cxcduon, 
OHiteriaution  —  is  almost  ijivjuiably  fifccti^'e  in  ubviatjng 
bjdiophobiii,  though  a  subjoct  hnvi:  been  inoculuted  by  a 
creiitnro  undeniably  mbid,  and  in  a  manner  wholly  uncxct]^ 
tionabic,  t^pcakitig  physiologically  with  reference  to  nnbradi^ 
ail  known  conditions  favourable  to  infection.  To  be  pivdtt, 
tll£te_U_har(lly  a  case  on  record  testifying  to  the  accaadoa  <if 
hydrophobia  suliBeguent  to  prompt  escisroiror  cautensatioE^ 
<mg_or  both,  immediately  following  a  Bite,  snspici^  at  tSe 
time,  but  subsequently  confirmed  as  to  its  hydrophobic  da* 
ractcr,  by  waiting  and  watcliing  tlie  issue  of  ^rraptoms  upon 
the  animal. 

This  is  a  deduction  that  cannot  be  otherwise  than  faromr- 
able  to  a  belief  in  tJie  efficacy  of  surgical  treatment  in  a 
verj-  liigli  degree,  though,  of  course,  stopping  short  of  actual 
proof,  inasmuch  as  Uie  questions  may  be  raised,  whether, 
firstly,  inoculation  was  complete;  secondly,  whether,  if  com- 
plete, it  would  have  taken  effect  in  the  particular  case  or 
cases  adn?rted  to.  Certain  questions  may  ever  be  ndeed,  anil 
never  rigorously  disproved.  A  certain  lai^  rcsidiie  of  monl 
faith,  if  not  moral  conviction,  remains  as  to  tho  efficacy  of 
surreal   treatment  iu  warding-off  hydrophobia.     Unfoirtn- 
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luttcly  no  such  usumncc  can  lie  given  in  respect  to  mcdiad 
tDMitmvnt  in  tius  tluieasc,  whcthi^r  as  prcwativc,  or  paUiatir^ 
or  cuntivc^  after  thi*  <Ii«casc  has  once  become  fully  manifi'st«d. 
To  various  nostrums  the  faculty  of  wanliiig-otT  an  accession 
of  hyflrophohiu  lias  bevn  attributed ;  but  tlit'  merits  of  them 
do  not  re.vt  on  i-vidi-Ticc  witisftctory  to  jili3sic>l<igist3  and  me- 
dical men.  It  'a  easy  to  understiuid,  however,  tliat  the  malady 
ix  of  sucii  sort,  tlial  an  ailvocate  viiiintinf;  the  powers  of  a  pro- 
phylactic might  occnjiy  a  positioTi  of  great  seeming  strength, 
owing  to  tlio  circumstance  already  noted,  via;,  that,  of  the 
number  of  subjects  cxpnaed  to  liydrophobic  contingenciea,  the 
number  actually  infflcted  is  always  a  minority. 

As  to  the  cause  of  hydrophobia,  nothing  whatever  is 
known.  A  certain  vafjue  popular  opinion  refers  it  to  extreme 
heat,  and  associates  it  in  some  manner  with  the  dog^j8> 
^iw  is^whoUv  an  t-rror:  first,  the  months  in  wliieti,  in  Europe, 
hydrophi)liia  li  must  prevalent  are  not  July  and  August,  but 
A^)rii,  Niiveniher,  and  December;  secondly,  in  all  hot  cli- 
miitcs  tbe  malady  ia  rare, — in  some,  Cyprus  and  Egjpt,  for 
example,  wholly  unknown.  .lamaJca  was  a  stranger  to  it 
until  recently,  when  tTie  disease  was  eoni'eyod  there  by  im- 
portation ;  and  Africa  and  South  America  have  furnished 
very  few  cases. 

Wlierever  hydrophobia  does  occur  it  prvscnts  the  ssime 
qmittoms  for  similai-  animals ;  establishing  a  comparison  be- 
tween hydn)phobia  in  human  beings  and  hydrophobia  in  dogs. 
Wo  have  already  seen  that  the  chief  chanicteristic  difFcrence 
is,  that  whereas  in  man  tlie  difHeulty  of  swallowing  liquids 
Is  usually  extreme,  dogs  cxiwrienee  little  or  none.  Although 
dogs  have  been  the  chief  subjects  for  the  «tu<ly  of  hydro 
phobia,  the  characteristics  of  the  disease,  when  nfTecting  them, 
IiaTe  been  greatly  miareprewnted.' 

Amongst  other  erroneous  statements  concerning  rabid 
dogs,  it  has  come  to  be  mattw  of  general  credence  that  a  dog 
thus  affected  commonly  runs  about  seeking  out  liuman  being* 
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raid  animals,  snapping  at  thvin  u^  if  urged  by  malice  preptinsc 
This  is^errtinooiM;  Ui«  truth  being  tluit  ■  nilwl  dog  nawtr 
govs  out  i)f  ha  tray  to  attack  "rnr'*,  aixl  wlill  iiKTC^ranff 
to  attadt  mankind...  The  chotsetaristics  of  rabiv*  in  do^ 
aa  pAjmlaiiy  impottxl,  are  very  closely  applicable  to  ra^l 
wolvra. 

Of  »U  rabid  animals  wot\'es  am  most  to  be  drCftilcd. 
mingle  a  cminiii};,  a  deliberate  wickedness  witli  tlieir  lai 
to  which  ilogs  arc  wholly  straagcrs.  A  rabid  wolf,  l<»in^  tk> 
natiual  cowardlincas  of  itispoiiition  which  keeps  liim  from  tix 
hatmts  of  man,  save  wlion  hungr},'  or  in  a  pack  with  fvfiow- 
wolvcs,  will  Uirk  at  tlw  eutiance  of  soim;  villagi^  and  Ule 
and  nmd  every  living  thing  that  chances  to  ootnc  in  his  war. 
A  ral)i<l  bailgt.T  too  is,  as  might  have  been  inliTrcd  from  his 
natnn;,  a  very  terrible  crcaturv.  llufuland  records  the  par^ 
ticulan  of  one  tltat  bit  two  boys;  thaf.  iras  killed  whilst 
ftslencd  od  to  tlie  tbigli  by  his  tcetlt  and  sucking  tlte  blood 
of  the  •t-conil.  This  boy  bccnuw  hydrophobic  and  died :  but 
the  otliirr  boy  escaped. 

Mr.  Yonaiti,  to  whoso  acute  power  of  observatioa  patho- 
logists are  so  much  indebted  ior  r«oarda  of  bjdropliobia  in 
domestic  amtnalsr  has  l<rft  a  most  vivid  history  of  hU  exjieri- 
CHCc,  limited  to  two  cases,  of  hydrophobia  in  cats.  It"  iht  two 
feline  cases  noted  by  that  gentleman  are  not  of  excepticmable 
gra^'ity,  a  mad  cat  is  an  animal  far  moio  to  be  dieaded 
than  a  mad  dog.  Tlie  first  stage  of  rabies  in  cats,  acc«nl- 
iog  to  Mr.  Yonatt,  seems  to  bu  one  of  sullennesi ;  a  state  that 
voiild  {trobflbly  but  to  death,  wi.-re  the  creaturo  not  interfered 
witi).  A  dreamily  contemplative  tnbtd  dog  may  be  generally 
awakened  to  consetnusne^s  by  the  rmcc  of  one  be  knowi^as 
already  stated;  anil  he  rather  like«  to  be  thus  awakened. 
Not  so  a  rabid  rat  With  her  dreamy  musiiigs  it  is  periknis 
to  interfere.  '  Probably,'  saj-s  l!r.  Yotwtt, '  a  rabid  cat  woold 
not,  except  in  the  paroinrsm  of  rage,  attack  any  one ;  but 
during  tliat  paroxysm  it  knows  no  fear,  nor  has  its  ferocity 
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ly  boontU.'  Mr,  YaaM  bad  f(ood  reason  to  reaunbeT  aw 
ral'id  cat :  not  only  was  the  memoiy  of  her  nudncM  increased 
upaa  Hs  miiid,  but  her  teeth  weru  iinpruuwl  iutu  his  lips. 
Mx^  Youati  aJiftll  tell  hU  own  t.-Ue : 

'  A  cat  that  had  been  the  inhobitjint  of  n  nurser^y  and  the 
playmate  of  the  cliiUIren,  had  all  at  oiice  bucmnv  salUti  lUid 
Ulr-tenipered.  It  had  takca  n^nga  in  an  tipper  room,  and 
could  Bat  be  coaxed  frcmi  Uie  iroriitir  in  >vliii-li  it  liaticmtirhed. 

'  It  was  nearly  dork  wimn  I  went.  1  luiw  the  horrible 
glare  of  lier  eyes,  but  I  could  not  si-v  »a  miii.-.h  of  her  ns  I 
wished^  and  I  said  that  I  would  call  again  in  the  roomuig. 

*  I  found  tiie  palient  on  tin-  fallowing  day  in  preciaely  tbo 
Kame  utualion  and  the  tmiue  attitude,  crouchi^d  up  in  a  comer, 
and  ready  Ui  tipring.  I  kas  very  much  interestud  in  the  case, 
and,  as  I  wanted  to  study  tlie  faee  of  this  demon — for  she 
U>()kcd  like  oiut— I  to;w  f'«>Iiitldy,  inexcusably  itnjirudent.  I 
went  on  my  huiuU  aud  kncf.-t,  and  brought  my  fiu^c  iioarly 
on  a  level  with  her;^  and  gaxed  on  tlio»u  glaring  eyas  and 
tiuit  horrible  c'jiintentince  until  I  x-cincd  U*  feel  the  <luttthlj 
influtikee  of  a  six-II  ittcaling  over  nie.  I  was  not  afraid,  bat 
wesjr  nentail  and  bu<IJly  powt-r  waa  in  a  manner  niiBpauded. 
My  cniintenaiicu  perhup»  aUrnied  her;  for  she  sprang  on  me, 
fiutened  herself  an  my  face,  and  bit  thmu^i  both  my  lips. 
Shn  tlien  liarted  downitUiri,  and,  I  bsliere,  was  never  seen 
Mfpin.  1  always  Ituve  nitrate  of  silver  ui  my  pocket;  ex'en 
now  I  am  never  witiiout  iL  I  washed  myself  and  applied 
tti*  eaastic  with  w>me  severity  to  the  wound,  and  my  medica] 
uririwT  and  valued  friend,  Mr.  JrliUington,  punished  me  still 
neve  after  I  got  home.  My  object  was  attained,  although  at 
somewhat  too  much  cost;  for  the  expre.isioii  of  tiiat  bmto'B 
countenmieu  will  never  be  forgotten.' 

liuumtivii  as  tliia  cat's  latter  end  was  m^'sterioas — nobody 
knowing  what  became  of  her  or  haw  she  died — perhi^  it 
caiuMt  be  wud,  according  to  strir-lcAt  logic,  tliat  the  fact  of 
her  rabies  watt  dtiteruiiued.     Mr.  Vouatt^  however,  bad  no 


doabCoCthe  cue;  wheDO^  tdoag  kr  HidiwB  bw  gmB^ 
m  maj  aeraaBf  Cam  oar  Mm  «pniiMi  aa  to  tlif  tsIbb  of 

Inwmnrh  m  the  two  eaam  rf  h—M  hjdnifhphia  ■Inad?' 
cfaankleJ  in  tfai*  DBmlm  are  En^kii  cms,  ti  nur  bt  u 
wdl,  (k&r  ooododing  to  pnamt  two  FnEDcli  cnn  by-  wvr 
of  Mt-o^  if  ouljr  to  pnrc  tint  tbe  fiMne  ooam  intiodaosd 
to  oi  oader  the  mae  gom,  ■hellHi  flw  stBtaBMot  of  h  )■■« 
nferaooe  to  Fnace  or  En^and ;  wbetber  twnUed  br  Fnot^ 

*  A  hi^/  writs  MowJBT  PerqOBa,  in  Ins  tnadin  m 
ftyitojAuAimf '  owned  a  ^eyhaaai,  Aat  die  petted  br  mlk>w> 
ii^  to  ikep  oo  her  bed.  One  tnonung,  she  remarked  that 
be  had  torn  tbe  bed-covering;  and  altboo^  be  ate  btth^ 
be  drank  often,  and  in  mocb  Ui^cr  qoanlitv  than  was  ntiul 
with  him.  A  %-flcrinarT  Hu^gvon,  <hi  seeing  the  Aog,  pro- 
DCnuiOGd  tbat  nothing  ailed  him ;  bat  the  gre^onnd  haviiij; 
bit  bis  nu«tivss's  forvfingn-  near  tbe  nail,  she  became  anxioai^ 
and  led  tbe  dug  to  tbe  reterinaiy  sm^eon  a  second  tnae. 
Again  he  reassured  ber.  On  the  ftiUowing  day,  bowercr,  tbe 
dog  died,  Itaring  never  ceased  to  drink  abundantly  op  to  the 
▼ery  last.  This  happened  on  December  ^7tb.  On  the  4th 
of  February  aabaeqneotly,  as  the  lady  was  dining  with  her 
husband,  she  found  some  difficolti'  in  swalloning.  She  wished 
to  take  some  wine,  but  could  not.  The  day  following  nbe 
coosnhvH  a  surgeon,  who  tvisfaed  her  to  swallow  some  itoup  in 
Us  presence,  but  she  could  not.  i?be  then  fell  into  a  state  of 
violent  agitation,  with  spasm  and  constriction  of  the  tbrual, 
and  on  tlio  7tb.— four  days  aJlor  the  iirst  manifestation  of 
disease — she  died.' 

Far  morv  terrible  the  progress  of  disease  to  its  issue  iB 
the  following  caM>,  also  iiartat4.-d  by  Monsieur  I'erquiti : 

'Joseph  Dehnaire,  of  Loobcrghe,  was,  on  tbe  6th  of 
October  1836,  liiltun  by  a  dog  that  had  attacked  turn  in 
the  forest      Suspecting  the  dug  to  haro  been  mad,  Dchnaiie 
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went  on  the  following  day  to  a  mcdiral  man,  who  waslied  and 
scaririetl  tlu-  wound.  Ilv  returned  liomu  far  from  satislied. 
The  <log's  inut^  ivss  wvr  before  him,  and  he  was  troubled 
with  the  most  fnybtfiil  diviims.  Four-and-twi-nty  days  paased 
with  HO  fiirtb<?r  dcvcloinneiit  of  symptoms,  wlu-n  Di^^lmjiirc, 
rising  from  his  l>e(i  one  iiight,  felt  the  most  dreadful  fivpida- 
tion.  He  panted  violently.  An  enormous  woifjlit  seemed 
pressing  npoii  his  cIiL-st.  From  time  to  time  lie  sobbed  and 
sighed  profoundly.  He  complained  that  be  was  beinp  snio- 
tliered.  His  mouth  was  dry,  It'u  thi'oat  burning,  his  tliu'Kt 
excessive.  All  that  he  attemptetl  to  swallow  was.  rejected  with 
horror.  He  was  bled  largely,  with  some  relief  to  breathin)2^ 
but  the  dread  of  ever\'  fluid  i'emaine<l.  After  an  hour's  i-e- 
pose,  all  the  symptoms  i-etiirninf;,  the  bleeding  was  repeated. 
His  face  looked  di'eadful;  eyes  starting  from  their  sockets, 
muscles  oonvnUed. 

'  He  would  continually  start  from  his  seat  and  howl  fear- 
fully, foam  starting  from  his  mouth.  In  his  \-iolcnt  fits  six 
men  could  barely  hold  him.  Often  would  he  disengage  him- 
self from  them  all,  and  dash  himself  uhont  on  the  floor.  There, 
freed  from  all  control,  he  would  roll  about,  beating  himself, 
tearing  everj-thing  witliin  reach.  There  wei-o  inter^-ala,  bow- 
ever,  during  which  be  had  his  full  remorse.  Ho  would  then 
bog  his  old  fatluT  to  pardon  him ;  he  would  talk  to  all  around 
him  with  inleuse  affection;  and  when  feeling  a  new  acces- 
sion, lie  would  implore  liia  friends  to  leave  him. 

'At  length  tlie  violence  of  these  mental  svmptoms  stib- 
uded.  From  time  to  time  the  <lreadful  convulsions  returned. 
The  impossibility  of  swallowing  remained,  but  there  was  no 
fear  of  hijuids.  Asking  for  something  to  drink,  tbuy  banded 
him  some  white  wine.  He  tried  to  swallow,  hut  it  was  re- 
turned through  the  nostrils.  The  patient  then  went  to  sleep, 
and  woke  no  more.     His  death  was  easy.' 

A»  I  did  not  take  up  the  pen  to  write  a  medical  treatise 
on  hydrophobia  for  medical  perusal,  I  wilt  not  sJiock  and 
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borrif  V  •inveptil>tliti«s  by  any  farthw  record  of  ones,  by  any 
fivUur  liDgeru);;^  upon  symptocos  no  less  terrBiU  tlun  tliej 
nv  iM^leas.  There  is  a  certain  fascination  atmat  borrora,  of 
whatarer  kind,  to  »anie  mindit.  One  sort  of  humnn  tein]ienir 
ment  win  best  minister  to  its  horror^oving  clcim^t  of  exiHt- 
onCB  hy  fcaedng^  on  public  hangiogs.  Physiail  hormnt  t»ii>e 
penile  like  !)est.  Roninn  Indies,  I  doubt  not,  ffat«lod  the 
quirk  movements  of  the  retiarios,  as,  netting  hn  adTvnarjr, 
be  plonp^d  his  tndeat  de«p  betwocn  Ins  ribsr  ^l*  '^^  ^ 
interest  witb  which  I  hni^'c  sec-n  Spantsli  ladicx  pac  upou  a 
bona  tnmed  inside  ont  by  foro'j  iun-Dit,  and  tnunpitnj;  upcn 
U»««m  inside'  £veiy  ^-a^icty  of  human  tctnpttnutH^nt  meob 
a  pnbnlnm  of  sone  sort  of  terror  now  and  tbair  hy  tray  of 
mental  cuiKliinuiit  or  i^nceiy.  There  may  be  perMns  wbo 
cnolil  Kitixfv  their  cranags  with  recitals  of  by<)nphol)ic 
syin|it('iiiH. 

Let  all  fliu^Ii  read  tlie  pn;^  of  Hnfeland,  Dr.  Bardsli^, 
Monateur  Pi-rquin,  &<-.  ami  they  will  ten  cnoogli.  My  reject 
WM  not  to  fnmi«li  horrors  to  satittty,  but  jukc  enou^  to  iUa^ 
tnilc  a  di:9eiu)v  thnt  is  iTcIl  worthy  to  hv  studied  by  all  humsa 
bvings  who  livi<i,  or  may  Utk,  in  any  country  not  devoid  of 
dogs.    The  practical  coiKJuxiimx  to  which  wc  arrivH  aro  t 

That  tile  patbolc^  of  liy(]iio|>hobi:(  Ls  not  known ;  that 
the  «i)ontan«tty  or  non-spontaneity  of  it  is  still  andet«miiued ; 
that  the  opinion  referring  it  to  the  operatioii  of  extreme 
heat,  and  as--«icifttiiig  it  with  the  dog-dayN,  is  a  nvjrth;  that 
the  Enr^cal  pmpiiylaxi»  of  th«^  dinrauc  is  no  Ui»si  hopvfbl  tliau 
the  medical  prophylaxis  itnd  treatment  of  it  when  established 
is  liopeless;  that  the  evirlences  of  the  disease  in  iogi  ace 
eteas;  the  chances  of  injnn,-  tbrongb  unpn)\iiked  attacks  ef 
defts  slight;  finally,  that  the  poison  cannot  be  comtnmiK 
rated  by  meiv  contact  witli  the  unbroken  Kkin— abra.'<ion  iheM 
must  be ;  but  this  conceded,  the  salivary  contact  nf  Itcldng  » 
not  less  (butgerons-  than  the  pnuctare  of  an  actonl  bite. 
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ASSUHE  tJiat,  ill  the  present  yt'itr  of  grace  1S70^  Itei'  most 
gracious  Majesty  Viotom  should  ct^uu  tlie  following  nn- 
noanronunt  to  pf>  furtb : 

'  WlkeFcaa,  tu/neatle*  to  repreMOtadoDK  <laly  ina<l«  by  Iter 
Majratj's  offieeni  of  lutaltli  by  lew  ortluned  oiid  upjioiutett, 
there  be  divers  per<oiis  of  both  sexes  in  these  lier  Majestj-'a 
rviUms  afflictod  witli  lite  iimlndy  kuowii  ns  scrofula,  or  king's 
evil,  aiul  to  wbom  phync  and  cbinirg(-ry  pve  no  rx-lief : 

*Wh«ri.-iu,  furthermore,  it  hatli  been  testiiibil  by  divineSf 
ph^'siciwM,  chirur^reon^  nod  divcra  other  Icamul  men,  that 
the  power  of  curing  the  aforesaid  dlacnse,  by  stroking  with 
the  royal  hand,  hath  !».-en  given  to  iioven.'!gii9  of  this  realm 
from  Ednurd  the  Confc^or  donmwards : 

'Therefore,  by  the  adWcc  of  her  Mujestyft  lords  spiritual 
and  tempoml  in  oouucil  assembled,  it  k  ordained,  tliut  lionce- 
fbrth  and  until  farther  notice,  sndi  of  her  Maje^cty's  (subjects 
as  be  stricken  of  the  disease,  and  long  for  cure  through  the 
imposition  of  royal  hands,  siudl  repair  to  Buckingliatn  Pal- 
ace at  10  of  tbe  clock  on  the  fir»t  Monday  of  e\-ery  month, 
and  be  holpen  accordingly. 

'  Uircn  under  our  hand  and  seal  tlus  bUnk  day  of  blank 
Biontb,'  Ac 

Assume,  I  uiy,  ft  pioelanuition  of  tin  BOrt  to  have  gone 
fbrtli;  tlien  contemplate  the  probable  reception  of  it.  Fii^ 
in  respoct  of  the  candidates  themselves,  individuals  stricken 
of  scrofula  or  kin^s  evil;  I  ha^'o  no  doubt  they  would  be 

*  'AkimmMc,'  not '  n^MMlily,'  lot  lh«  rcador  be  aanired,  it  eiiil-MTvln 
Qnem'i  lioiclial).  ••  by  auUioTily  dtcrMd  and  I9  pMetdmt  eonmeniUd. 
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naiuerous.  If  Dr.  Ne«-ton  could  find  patti^nts,  tlicn  «  fortiori 
the  sovereign.  I  have  sa  Itttlc  doubt  tluit  manv,  honestly 
bolieting  theniselvcs  better  for  the  royal  imposition  of  liaodi, 
would  pronounce  tlicmselves  cured. 

Tlien  a  considerable  number,  feeling  no  better  for  Hm 
tonching,  would  nevertheless  testify  to  the  cure,  prompted  by 
a  certain  spirit  of  subserriency  (toad_\-ism  I  tbtnk  they  call 
it),  to  the  influence  of  which  some  individuals  hin-e  ever  been 
prone,  and  ever  vrill  be.  If,  in  reviving  the  prcteiunon,  the 
practice  were  also  revived  of  han^n;;  a  gold  medal  round 
the  nock  of  each  candidate,  then  doubtlew  witnesses  to  the 
truth,  ns  by  royal  proclamation  set  forth,  would  be  sUlI  more 
unnieroas, 

Aa  for  looltcrs-on,  individuals  not  stricken  with  disease^ 
yet  called  u]K>n  to  oflcr  some  sort  of  opinion,  il  may  be  tc^ 
timmy ;  pn)l)«b1y  the  result  niigbt  be  as  ii  waa  of  old.  A 
considerable  portion  of  the  educated  classes,  starting  with 
testimony  of  cures  perfonneil,  would  .4up])ly  what  Ihi-y  might 
conceive  to  be  the  ratio  meikiuH.  Amongst  itissciitivntii,  the 
majority  would  veil  their  dissent,  nctuatecl  by  the  desire  of 
peace  and  qulot,  lca%'ing  the  minority  to  be  suubbcd  into 
sne*-ring  acquiescence  by  coinhincil  force  of  state  and  church, 
faction  and  interest ;  aided  by  certain  professors  of  law  and 
ph^-sic,  perhaps — for  certain,  by  a  legion  of  sycophantx. 

£ven  so  vat  the  result,  and  so  it  wimld  be  again.  Atsu- 
rcdly,  if  the  bcjief  in  spirit-rapping  and  table-turning  csn  find 
aewptance,  credence  in  tlie  efficacy  ol'llio  i-oyal  touch  shootd 
not  be  a  matter  of  surprise.  Mi'MniTixin,  indeed,  has  pie- 
pare<l  the  way  for  a  revival  of  tlie  belief,  inasmuch  as  (taking 
the  evidence  furnished  by  nie-imeristi  as  reliable)  cures  rf 
diseases  by  gentle  passes  of  the  hand,  simitar  to  tho  act  of 
care-ising  a  cat,*  are  by  no  means  uncommon. 

*  E«a«i'  the  eiprmion  itrvkingfiir  tite  tvil,  tonauij  nnlmnftl.  Dnriog 
Uio  Ttlgn  ot  Chnrloa  IL  Micnil  prirstn  scnttam«n  soqntitd  hi^  rrpule  t* 
rtrokcn.    An  Irlili  ^^coUDinftD,  niuQcd  V&leaUu*  Omttnuik*^  wu  Ihe  hmM 
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The  real  difficulty  wau]d  consist,  not  in  recstablisliing  a 
faith  ill  the  efficacy  of  the  royal  imposition  of  liands,  but  in 
(liscrimiiiHtiug  tictween  the  properties  and  characterUtica  of 
wli.'it  might  sfcm  to  uneducated  people  analogous  or  closely- 
allifd  ojforations.  A  few  words  in  explanation  will  make  all 
apparent.  To  begin  witli  the  frictional  treatment  of  various 
di8e»sc«,  rliL-umatism  and  paralysis  for  example,  this  method 
U  of  hifjh  antiquity  and  considerable  present  repute.  Now, 
if  t\ni  pnictio,'  of  curiii;;  by  royal  touch  wore  reestablished, 
one  may  mst  assured  that  certain  disaffected  subjects  and 
evil-disposed  critics  would  be  found  endeavouring  to  prove 
the  identity  of  viedtntH  mtio  between  the  royal  *  smoothing 
down '  and  any  ordinaiy  friction. 

This,  though  a  matter  of  high  treason,  would  hardly,  I 
fear,  in  the  present  depraved  state  of  public  opinion,  induce 
the  proper  consequences  of  that  crime — hanging,  drawing, 
and  quartering.  Again,  it  was  usual  with  British  sovoreigns 
in  times  gone  by  to  supplement  the  health-bestowing  sliding 
touch  with  the  dotation  of  a  coin  or  medal,  usually  of  gold, 
to  be  suspended  from  the  neck  by  a  ribbon.  Now  this  circum- 
stance would  assuredly  be  cited  by  disaffected  and  heretical 
people,  having  faitli  in  relics  and  amulets,  as  evidence  to 
prove  that  tlio  virtue  of  gold  was  all  in  all — the  so\-erwgn 
nothing.  Such  an  opinion  would  of  course  (argue  my  autho- 
rities) be  both  wicked  and  absurd. 

*  To  di-iputc  the  matter  of  fact,'  isays  Collier,  in  his  Ec- 
eUaaalicat  Huston/,  '  is  to  go  to  the  extreme  of  «ce]»ticism,  to 
deny  our  senses,  and  to  be  incredulous  even  to  ridiculousness.' 
'  King  Edwiml  tbe  Confesaor  was  the  first,'  says  Collier,  in 
onotluT  |)liice,  'who  cured  this  distemper  [king's  evil],  and 
from  him  it  has  descended  as  an  hereditarj'  gift  ujion  all  his 

oelebraWd  of  tha»«.  Many  nolabllltle*  tit  the  d«j  were  trMUd  by  Oreal- 
ra«l[«,  lUDOiii:  them  Bojio  and  Cudirorth.  Conridcmble  jealoiuy  wm  mmol- 
IiMcd  nsainit  thcw  [>iiv>tu  alruk«n.  II  was  nialntiiiaod  by  hi)[1i-oban:b. 
■Ad-klng  r«opIv,  tliat  '  »troliiiig'  wnt  a  (pedal  prerogative  of  bii  MaJMty, 
U.  Cliadoa  U. 


«« 


mzz  cr  T*  ToootL 


tlw  Hme andior,  in  snotfa«r  place,  vntcs,  'Thai  Edirarl  dtt 
Ooi&Mar  onsd  tbe  kin^'fl  ei-il  is  beroad  dii|wrte.  Hm  fint 
penea  cond  by  tbe  king  vaa  a  TO«iq{  wiiiiii :  the  naoacr 
«ras  Imt  stroking  the  affected  phw  witli  faw  fatmd.* 

I  tkeire  to  be  impartial  as  tOBchiag  the  ability  of  fidliA 
king*  tmi  ^oeeos  to  core  hy  impamtioa  cf  jvjnl  haDdi  aad 
^iitle  matfUng  (knrn  (not  to  be  caafimoded  with  fiielkn^ 
Tltat  aBqjMion  fesU,  I  est,  on  the  teatiinony  of  so  mmff 
hiAofaf  detgjvMn,  pfajnoant,  Borgrons,  nay,  «?€■  pecfls 
anne  to  kin^y  astliority  diher  in  the  abetract  or 
«iNf  €.g.  I^JDian  Catholics,  (juakiiv,  and  other 
mista,  that  to  doubt  its  reality  wonhl  not  be  easy. 

How,  for  eitampJe,  eball  «re  dispoee  of  tbe  testimony  cf 
J«rfin  Itrown,  cliirurgeon  in  ordinary  to  hii  Majc-sty  Cbariea 
IL,  earjjuou  to  St.  Tboma^'s  Hos]>iial,  and  aatfaor  of  many 
learned  works  on  tHirgisr  and  anatomy  T  An  inkling  «f  tbit 
teatiinoiiy  one  gets  in  the  title-page  of  Itis  book, '  Cbariana 
Baaitkon,  or  the  Boyal  Gift  of  Healing  Stnuoaies,  or  King't 
Ei-il,  hy  ooQtact  or  iropooition  of  the  aacred  hands  of  oar 
Kinf!8  of  England  and  of  France,  jpren  them  oil  tlieii'  iuau- 
gnralioD.  Tlie  whole  concluded  witb  aborc  GO  admirable 
coreit,  pL-rfonited  with  and  wittiout  gold,  by  his  Maje^'s  beoe- 
diotiua,  by  bis  late  Maje&ty  s  precious  blood,  and  the  lik&' 

The  *CliarlHmA  Ha»liooa*  in  dedicated  to  tlie  fiigbt 
Honountble  aiid  Ri^iC  Kevereud  Father  in  God,  Nathaniel 
Xiord  Bishop  of  Durham,  and  Clerk  ol'  tlie  doset  to  hi*  Ma- 
jeo^*  Chimrgeon  Brow-ti,  addreAsiug  ilie  bishop  in  a  d^^dic^ 
ttou,  commitB  himself  to  an  o]:htuo«  of  x|>eoulatirQ  pbyniulc^ : 

'  Wltosoercr  consideto,'  WTttes  he,  *  lite  daily  bl«s«agi  oor 
tluee  kingdoms  do  receiTe  from  his  sacred  Majea^  [Lt. 
Cliarlea  II.J,  must  necessarily  he  couviuced  that,  as  ibfl 
annual  faculties  lodge  in  his  royal  bead,  wkicli  f^ives  that 
sense  to  ewry  aifair  -we  prosecute^  so  his  sacred  hands  are 
sweetened  with  that  sacred  ealutifeixKis  giil  of  hcoLiug,  which 
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Iratii  su)^rt«  tlie  Iwtlj  jxtlitic,  itnd  koepfi  op  tliv  .tUsiuzcnx 
tuid  suljjvcU  tlieaMxtf*  in  ^'igoor  and  omuragc. 

'My  lord  [i.e.  tlw  bislmpj,  the  iMmnciLt  ukI  wctl-dcscrvad 
^aw  }«>iir  iMimnir  iiijim  in  the  kiiiLf^  ]>n»rncc,  xs  wull  w;  io 
his  ]>rinci.-lj  luid  royal  [jkIuck',  bci:ig  (^'l<;rk  ii'  Oie  du.sct  uf  liis 
atcTud  wojeKty,  (]oes  uut  oolj'  filacc  juii  neur  ^tiur  ituvaxij^f 
but  jhOm  yoii  at  h»  rl^lit  haiid,  by  whose  diTun  liands  thu 
Koyal  gold,  which  ia  uaeil  ttt  our  diuly  healings,  is  preacntcd  tw 
•nr  oKrud  uiejiwtj.  And  thi»  inukut  y^m  as  great  m  judgo  «« 
fibeerver  uf  tli»i;  his  woiidei-ful  and  tniracalouit  cans,  ao  fint- 
qoentiy  taade  good  by  his  sacred  hands ;  thv  wLuuk,  as  tlief 
have  been  infinite  in  niiinlion!,  so  cmglit  ihey  to  he  aocoantvd 
auncalooB  in  tlieir  natnre.' 

Thus  infereiitialty,  you  soc,  my  lord  hisliup  teidifiett  to 
tbe  ftct;  and  were  time  and  apace  more  itrtJpltiuun,  ditx^tm  of 
bialiope  ini^t  tte  c'ltcA  who  tegtlfied  directily.  An  ve  to 
brieve  this  mass  uf  cvidunce  T  Do  /  believe  tt  'i — out,  tliat  is 
to  My,  in  any  rt-scrved  non-^atoral  seusc,  hot  |Jaiuly,  liteiv 
ally,  chapter  bj-  chapter,  plirasc  by  phrase,  line  W  line,  word 
by  word  * 

A)',  to  be  SHI*  I  believe  (o^g  the  words  of  a  bishop  to 
Dr.  Coh^nso),  (bat,  '  if  viewed  in  relation  to  the  sidiject  it 
reaUj  reten  to — tbe  rtate,  mentally  and  morally,  cf  those  to 
whom  it  was  oildreased,  and  tin-  effect  it  was  intended  to 
oon^-ej*— H  will  bear  the  i»r«88ttrc  nf  any  test  appltod  to  it.* 
Shooh)  some  dii»i>araj^r  of  the  divinity  of  kbigs  aiHrm  the 
wlraiy,  then  my  reply  iit  (again  (juoling  tlie  same  hiKliojt'a 
words),  'I  must  attond  to  otlier  duties  than  a  controversy 
mth  one  who  has  Ikeen  so  ably  eooountered.' 

'^  doubt  the  efficiency  of  rubral  tonch  is,  let  vs  admit,  for 
peace  and  quietness*  «ake,  impossible;  but  having  studied 
candidly  every  as^wct  of  the  case,  and  weighed  impiirtially  a 
TMt  wray  of  evidence,  I  am  anable  to  indorse  the  extreiae 
ojkiuion,  that  tlie  gold,  silver,  or  other  token  ffwn  by  the 
sovereign  was  absolutely  without  influence  ou  the  malady. 
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In  soppoit  c^  tbiB  opinion,  Terjr  defcrentiallr  ad>-anee«l,  I  majr 
be  permitted  to  cite  a  case  reoocded  b^  Mr.  Dickcn,  sergrant* 
nugeon  to  Qaeen  Anne.  Br  reason  of  bis  pontUMi  us  Mi^ 
geaat-tairgieon,  it  was  a  part  of  this  gentleman's  duty  to  aelect 
and  pa»  Eoitablc  candidates  fw  tbe  Cjuocn's  touch. 

Once  npon  a  time,  be  relates,  a  certain  woman  applied  to 
bim  OS  a  candidate  for  royal-band  imposition ;  but  not  liking 
her  appearance,  be  was  reluctant  to  malcc  tbe  ])rf.!tentatioD. 
Be  jodged  from  tbe  individoal's  look  that  ohe  only  wanted 
tin;  gold,  whicb,  wben  obtained,  sbc  would  be  base  cnou^ 
to  bypotbecato  to  Jew  or  I>mibanl — perhaps  sell  outright.* 
Pleading  hard,  however,  this  woman's  request  was  granted. 
^0  qaecnly  touch  being  vouchsafed,  and  the  goUl  presented, 
liehold,  the  cripple  was  beak'd  I 

Yciu-s  jkiisseil,  and  the  stricken  one  cnme  again.  The  ser^ 
geant-aurgeun,  thoroughly  up  to  biit  duty,  recognised  an  oU 
6ux,  and  a^idiufaing  the  woman,  jtaiil,  *  Tve  seen  thee  before ;' 
whereujHiu  viw  fi-ll  hjhui  lurl^iu.-.  ni^u.l  tbe  crime  of  ■h.-II- 
ing  tjie  coin,  pK'iuk'd  fi'i  iiinthi.r,  ;iii  1  .mvLil  she  would  keep 
it  till  the  day  of  doom.  An  her  symptoms  were  veiy  had, 
the  doctor,  straining  a  ]X)int,  introduced  her  a  second  time; 
whereupon  another  stroking,  auotbtT  medal,  and  another 
cure*.  This  eawj  prov«  that  ia  th».>  iiintniice  cited  tbe  medal 
had  somctliiiig  at  least  to  do  with  the  cure. 

As  a  set-off,  take  one  of  different  purjKirt,  Charles  the 
martyr  U^ing  ojwmtor.  The  result  distinctly  proves  tliat  his 
drea<l  majesty's  power  of  hcaJing  was  so  great  as  to  be  wholly 
independent  of  tiic  aid  of  au  amulet : 

There  was  a  certiun  Ilobert  Cole,  an  innkeeper  at  AVinton, 
tliat  was  higldy  diseased  with  the  king's  evil.  Ills  majesty, 
hcuig  about  tills  time  removed  fi-om  tlie  Isle  of  \\^tghl,  passed 
through  Wiiiton,  when  this  object  of  charity,  pressing  to  come 
near  the  vncred  person,  was  prevented,  and  ill-treated  by  the 

*  ThU  fcmiQine  chMactcriiUc,  I  would  Tciniuk,  oDlf  spplkt  to  thow 
UmM. 
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Mkliers.  Upon  which  lie  makinj;  several  exclamatiouH  of 
•God  save  tlie  King!'  it  reached  Hs  Majesty's  sacn-d  ciirs; 
when  our  (head  sovLTeigii  gave  the  weak  «nd  despairing  man 
his  blessing,  in  tbo  like  words  to  these: 

'I  see  thou  art  not  permitted  to  come  near  me,  and  I 
cannot  fell  what  thou  wouldst  have;  but  (Jod  bless  the«, 
and  grant  ihv  desire.'  '  After  which,  and  without  tlie  king's 
stroking,  the  diseased  man  rctm-ned  to  the  liquor  he  had  for- 
merly washed  his  sores  witli ;  u))on  which  the  water  wasted 
until  it  wa*  (juitf  drletl  up.  Still  more  wonderful  to  relate^ 
scales  hegftii  to  cover  the  bottle  on  its  outside,  and  as  tliey 
did  increase  on  the  hottle,  so  did  they  diminish  on  the  hody 
of  the  aforesaid  Robeit  Cole.  One  day  a  lady,  nio\'cd  by 
curiosity,  to  which  the  sex  is  prone,  did  essay  to  remove  these 
scales  from  the  bottle.  Itohert  Cole  waa  distant  at  tlie  time ; 
nevertlielfss,  9»  every  sciili;  wn»  plucked  from  the  l>Dttlc,  »o 
was  he  filled  with  aj^iiies  even  unto  j*  marrow.  Now  I 
ciiaili^iige  all  y"  sceptics  upon  y*  earth  to  produce  an  in- 
stance more  aiitonishing  tlinn  this,'  exclaims  my  authority. 
Well  he  mif;bt ! 

The  ix-suli  will,  T  think,  demonstrate  bej'ond  ca\i!  that 
his di-ead  Majtsty,  tlie  royal  martjT,  could  cure  not  only  with- 
out aid  of  gohl,  but  even  witliout  imposilion  of  hands,  so  lively 
was  the  divine  power  of  healing  in  that  royal  person. 

Di^-ers  ill-disposed  siihjecls,  reviiers  of  llie  liiviiie  power, 
sought  to  make  it  apj>ear  that  the  sole  elKeacy  of  tin;  proceaii 
u-as  referahle  to  the  sign  of  the  cross  wherewith  it  was  iu> 
comjianied.  Herein,  however,  tlie  same  do  c^regiously  err, 
as  the  following  testimony  sliall  prove:  tin-  vir^pu  (jucen,  of 
blessed  meinoiy,  never  used  the  sign  of  tlie  cross,  nor  was 
that  popish  emblem  again  used  until  the  reign  of  Jamos  II. 
Nevertlieless,  the  divine  )»ower  of  cure  never  a1n.'juncd  »o 
prodigally  from  the  fingers'  ends  of  Britisli  sovereigns,  as 
when  the  sign  of  the  cross  was  no  longer  used ;  notably  firom 
tJic  hands  of  his  Majesty  Cliarlcs  II. 


L 


«s 


CURE  BY  T»  TOCCa 


By  thu  tjiiic  1h«  bciTUYwleitt  r«ikdcx,  coDfaaed  hy  veatal^, 
■which  I  shall  DOt  wuncler  if  Itc  enll  a  {ai-rago  of 
niLV  Ctil  inclined  to  «xielaiiu  wUb  Fau»l,  wbea  confused 
Uie  mild  «liiittering  of  the  JSlock^ierg  witches, 

'  Uir  wldentdit  *I«  ttdb  ZKobtrmttn.' 

The  wttJnvts  of  nairative^  tlie  'Tolllieitr'  i^  bowerar,  in 
w>  degn-e  atu-ibutablu  tu  Ihw  scribe  who  condense^  oat 
of  st^nnlj  attested  nconb  mouv,  thia  bare  recittd  «f  a 
[Hn-tciision  urgvd  bv  and  on  Wlialf  of  Britiiih  sox-eiei^os; 
attested  by  diviii«^  jibyiiidaiis^  Kiirgeom^  by  the  More;  de- 
ftiubd  by  tliv  tvrroTH  of  impending  bif;b  treason ;  oujy  c^in- 
qoidted  by  George  lEL,  aaemiogly  for  family  and  donnttc 
MMOtui,  to  which  Etrther  allusion  ma.y  have  lo  be  made  by 
and  by;  and,  for  au^ht  I  can  learn  to  the  contrary,  still  & 
constntctive  article  of  belief  vrith  (Hlho<lox  meiuben  »('  the 
established  church,  iiuumudi  as  belief  in  the  divine  gift  of 
bealiog  Toncbstifrd  to  kingw,  its  it  vas  fomierir  called,  once 
so  strenuously  aph«ld  by  higli  dignitaries  of  the  vstabUshed 
church,  has  at  no  time  been  luicquivocidly  rc-oked. 

Thu  pi-etension,  or  fuoc^aii — cull  it  which  pleases  you 
beet — ofroyid  cai'e  by  tlie  tonch,  iUa-itrati^  by  its  rreord^ 
aft  seen  ia  Cngbh  history,  and  by  apologue,  of  course,  a 
certain  old  provorb  about  what  will  ha[>pcn  tt> — ^weil,  not  a 
king,  if  rope  enough  be  gi^xn.  I  do  not  think  any  aslhor 
hax  evci'  written  so  fuUr  as  the  ca$«  merits  on  the  troubles 
which  may  afllict  individuals  through  being  permitted  to  have 
their  own  way — the  embarrassmonts,  the  humiliations  It 
is  a  topiu  that  many  of  ua  might  i-efle<-t  upon  with  great 
gain  to  jK-rtouul  luippincss.  Youth  of  both  sexes  arc  invitsd 
to  think  on  this  uiattei:^  especiaUy  young  ladies.  It  waa 
through  unlucky  heedksanaaa  of  the  ronulta  that  may  oome 
of  having  one's  own  way  that  the  English  king  of  iiMen  tiRtey 
whatever  his  oaue  (aitd  on  tlilri  ixunt  lii^tor^'  ts  c:oufiuttd)t 
Toclaimed  to  liis  loving  aubjecta  tltu^  bjf  nrtuc  of  u  cettaiB 
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fvim-  gnaa  witliiii  him,  be  powtegscMl  an  DnlimUed  power  of 

Wlut:  could  lie  mora  dolightfal  thao  snclt  a  right  ra^nl 
annouiicemtiit  nt  aur  tim^  tku  more  t^pecudly  at  a  tima 
when  medicine  and  .turjit-n,-  won;  boUi  so  barbaruus  ?     Bene' 
vein  Uctor,  if  you  nhuuld  tull  mi-  Uiut  you  could  change  my 
own  Qftiy  hair  Ui  vuxtsa  bluck  by  f!tn>kiii<{  it  witb  your  hand^ 
wily  n«.ii  "■«>  wu»t«  wiinls  iibout  it?     1  nii^htf  without  im- 
piitatioii  of  hi^h  tnubiiJii,  nuy  nay.     Why  ifwnUl  I  >jiy  nayf 
Lifliijg  my  liJit,  I  wuulil  bill  you  iwrne  ftiid  do  iL     Whiat 
kings  and  ijiiueus  hu^ii  to  lival  by  uDjjOiHtiijM  of  hniuLi  uid 
Stiaokuig,.  they  had  fumied  no  cniii(i»teul  tlic-ory  of  \\k  ratio 
nudaidL     II  is  unturat  fur  tli«  human  mjiid  tu  invest  person* 
in  authorit}'  with  exalted  Attributes.     Probably  no  ruler  of 
jaea  was  ever  ftpokeu  of  during  life  by  subject!)  as  not  lieuig 
iped.  with  some  sort  of  cxceUcnoe  boyood  IJuU  of  the 
What  happens  in  tim  mapia  of  baes  seems  ta 
pmrnptvit  thu  notion. 
A.  qnt-vu-bet-  Ls  obviouttlj'  iliflvraflt  from  a  cunimon  bc«.^ 
r,  IiigfUT.  evi-r}'  way  moiv  majestic.     She  buirs  im- 
un  her  f'lxitit  aiul  li^iii\>  the  i«Lintp  of  heroism  miini^ 
tikable..    Notwitbstanduig  thin  profound  physical  dtfleruuco 
between  her  majesty  tho  quecn-bec  uiid   her  subjecLs  the 
oommon  bees,  licr  majesty,  m  good  old  blind  man  Hubcr 
ntb&ctiHnly  nuulL'  out,  vnis  a  common  bee  onee,  only  having 
visen  to  tlie  pUyucal  majesty  of  quecndom  through  sheer 
Idks  of  refined  diet.*   It  might  bo  worth  while  to  try  whether 
amnathing  Eimilar  to  tho  physical  cxaltiitioii  wrought  by  at- 
tention to  diet  on  bees  might  not  be  etTuetcd  upon  youug 
people  in  legitimate  fucccuion  1u  thronw!.     Had  nder*  of 
.  been  endowed  with  a  distinct  heroic  cant  of  form  and 
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feature,  tlieru  might  hu\-u  beeu  l«3s  of  that  baneful  sccpticiGta 
cvuccruinj^  tlio  <Lviiiity  of  kings.  Such  outward  sign  of  phy- 
sical .tuiwriority  not  having  been  always  vouchsafed  to  kings 
mid  (|Ucvn»,  it  b^-ho^txl  tht-ia  to  illtutrato  the  divinity  of  tlieir 
n|)}Hiiiitnivnt  hy  the  di»]>Uy  of  iiKind  and  spiritual  qualities, 
iiinongKt  nliich  the  assumvii  power  of  curing  discosea  hy  the 
Imich  ninxt  be  nuinbi*iv<l.  Some  pivtension  of  tliis  sott  has 
been  pretty  couuium  amongst  rulers,  temporal  as  well  «  spi- 
ritual, i»  inoMt  countries  and  at  most  times ;  bat  it  ts  wlu^y 
in  respect  of  tliv  lieiiliiigs  perlOTuied  by  kings  and  qoeeiu  of 
Bngland  ihtit  w<-  hiivv  iiuvr  to  concern  ourselves. 

Nothing;  like  n  oiUMblent  acount  of  curing  by  the  toucli, 
as  ]H>«e«ivd  by  UrittKh  sovereign!*,  can  be  fouud  prior  to  the 
reign  of  Houry  VU.;  nor  is  this  wonderful,  when  we  remetii- 
bi-r  that  [iriuiing  had  only  llien  just  come  to  be  substituted 
l<»r  tlto  tt^liou*  |>roci\i!'  of  hiuid-copying.  It  was  reniarited 
by  Lord  Bncon,  that  Ilenrj'  alwaj-s  showed  great  jiartiali^ 
for  the  observance  of  forms  and  ceremonies  Tliis  monarch's 
title  to  the  Engli»ti  crown  was  none  of  the  best :  to  speak 
plainly,  lie  may  be  called  a  muriicr.  Desirous  (su  runs  the 
argtiDtent  of  »uch  iw  revile  the  divinity  of  kings)  of  some 
token  wbcn'^by  lie  iniglit  iL-^ure  hU  subjects  that  tlie  divine 
bk-ssing  was  u]>i>n  hiui,  Ileiiiy  laiti  Ills  royal  hand,  witJi  doubt 
and  trembling,  ujhju  u  scrolula-stricken  jKitieut,  whcreu[Kin 
tholatU-r  was  curud.  Tlii.i  disco\-ery  made,  Kichuioiid  be^ 
t<>  lu)l<l  ii[i  his  kin;;Iy  head  right  i-oyally,  like  any  nlher  li^> 
timato  heaveu-apiHuiitcil  king.  Grateful  at  tlie  manifestation 
of  Huelt  healing  [K>wor  through  strokings  by  the  royui  hand, 
llenr}'  (tlius  do  eviUli!.|io«cd  tnidueers  allege)  fa^^n  to  scan 
tbo  chnniick-s  of  hi.i  piedeccewrs  for  examples  of  previous 
cures  efr(.-cl^-il.  lie  studied  the  ocremoniala  that  hud  been 
adopted  ou  these  occasions,  retaining  i<everal,  and  adding 
others.  All  that  had  hitherto  in  tlte  matter  of  royal  healing 
beca  conducted  arbilmrily,  nm  now  cudifted  into  a  syti&a. 
This  nonarcli  was  the  fir&t  amongst  Kngli?Ji  sovereigns  wbo 
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accompanied  the  stroking  with  the  sutatantial  token  of  n  fair 
ro!«vno!)lc,  the  coin  being  suspended  from  the  neck  by  a  piece 
of  whit«  ribbon.  Kvil-disposed  people  are  never  at  a  loss  for 
pretexts  for  venting  their  malevolence ;  accordingly,  the  like 
have  urged  that  tills  royal  dotation  of  a  picco  of  gold  was 
nothing  else  than  a  bribe  for  testimony,  an  inducement  for 
a  piiticnt  to  swear  ho  was  cured,  whert'as  withoni  the  gold 
he  might  not  have  seemed  to  see  it.  As  if  an  Englttli  cripple, 
rhastencd  by  <li«e!Hic,  torn]).  Henry  VII.,  would  have  given 
false  tt'-itimciny  for  a  paltrj-  bit  nf  gold!  or,  for  the  matter 
of  that,  any  other  cripple  I 

Tlic  curative  stroking!*  of  Henrj-  VII.  arc  wortliy  a  phi- 
losopher's dee|i(;xt  consideration,  both  a-i  rcganls  the  royal 
perxon  and  the  untwurd  ccrenionie^  he  vonchsafed  to  use  in 
performing  his  cnrv*.  The  point  is  thoroughly  well  made  out 
that  God,  in  recognising  kings,  does  what  mankind  are  now 
W((nt  to  do — I.  ^.  recognises  them  dg  facto,  Ktchmond  could 
advance  no  claim  to  wliat  certain  wcjdt-mindcd  people  call 
legitimacy.  Pooh!  pooh!  Kichnrd  being  out  of  the  way,' 
Kichmond  put  the  crown  on  his  own  head,  and  thenceforth 
btrforc  the  eyes  of  man  he  stood  a  king.  Of  man,  diil  I  write  ? 
ay,  ami  of  Heitvcn  too ;  how  else  could  he  have  cured  the  evil 
as  well  !L\  any  other  king? 

Treating  the  subject-matter  in  hand  hl-itorically,  we  nest 
come  to  our  British  Bluebeanl  of  dinne  succession ;  divine 
inasmuch  as  Henry  YJl.  had  been  perinitlod  to  display, 
tlirongh  tlie  gift  of  healing,  his  acceptance  by  Heaven.  As  a 
medical  and  <'hirurgiciJ  stroker,  Henry  VUI.  was  even  more 
renowned  tlian  his  royal  father;  and  to  some  tlie  curea 
effected  by  this  king  will  appear  the  more  extraordinary-  that 
they  were  performed  in  despite  of  the  anathemas  and  ful- 
minations  of  Rome.  Not  only  was  Henry  VUI.  most  power- 
ful in  the  cure  of  scnifulu,  or  king's  e\'il,  by  imjiosition  of 
hands  with  stroking,  but  ho  also  acquired  much  celebrity  for 
the  cure  of  cramps.     The  latter  operation  be  did  not  accom- 


ua 


4nm'BT  9  lODDB. 


i 


"rpEs]!  1>j  «tTtiking,  Iml  ctlli«r  through  the  influence  of  cortain 
line;)!,  knvwo  tu  cramp  rings,  »r  tlirongli  mate  occult  eamm- 
tion  nf  tL«  tungly  ptm-or,  of  vfhich  cminp  rin{»s  were  ft  tdten. 

For  •umc  rvnson,  tlw  exjtlwiBtioii  of  which,  90  far  u  I 
wn  mwuv,  lias  never  been  Ttmchfflfcil,  tho  kingly  office  <tf 
stroking  for  tho  evil  wiw  not  i-xcrcinwl  by  Edward  VL  ibay 
certainly  (mctiiUMl  it,  tlioiigh  soiint  niitices  of  Iter  najcxtyV 
socceffitot  ill  thia  ltn«  ha^'C  h».-ii  biuuled  (!<iwn  to  as, 
ijirobably  (or  the  reasntt  thai  all  chraniders  of  the  ivyol 
wltoffi  tmtiniony  is  new  available  were  Proteslanta,  inca; 
of  <Ii>iug  justice  to  u  <{iieen,  even  in  a  mntter  of  fact,  wlHn 
fitith  iliETunMl  fmm  their  own. 

The  reign  of  Elizabeth,  cnosidered  in  relation  to  the  &■ 
Trine  gift  of  core  by  the  touch,  is  remarbiblc  in  several  |wv 
ticutars.  It  is  rpmarkablo  for  the  lack  of  faith  on  tliv  ]Mit 
of  tlic  virgin  qnvcn  hiTself,  in  regjiect  of  a  virtue  -wliidii 
BccordJiig  to  my  tostimony,  she  ]iiiiiiiiiiiil  in  the  higfacA'CS- 
altation  of  its  excelloncc,  and  of  which  e:c.'nnpl<!s  «hall  faeMt 
•  forth  by  and  by. 

Klizitbetb's  reign  is  remarkable  for  the  appeaisncp  iff 
several  boo^s,  all  in  defence  and  vindication  of  the  royal  \vir- 
logativp :  books  written  not  by  ignorant  men,  bat  1^  aatJior! 
of  high  repute,  such  as  divines  and  surgeons  practised  in  tlw 
cuiv  of  the  verj-  diseases  oporatwd  upon  by  luajestv. 

Tlios,  Dr.  William  Tookcr,  a  divine*  who  wrote  in  dhb 
nigti,  le.Ht])ies.  in  language  th<.'  most  iine']aivacal,  to  the  viij^ 
queen's  salutary  power.t  Tliis  author,  not  content  with  le- 
Seranf;  the  lirst  example  of  eon!  1^  impositioii  of  nnral  bands 
with  -'droking  to  Eilwnrd  tho  Confesor,  carries  the  gift  a* 
fur  back  a.*  liuciiut,  by  wmo  sappoeed  to  be  thi*  first  of  rncir 
Christian  kings. 

Perlivptt  the  testimony  to  die  Qneeu's  power  of  cmv  by 

*  SeoM  Uaio  thaplkin  10  Qomci  ElUabetli ;  afttmids  oaiwn  of  EMttr 
(t>l«oe  of  liii  naliTity) ;  and  lal«r  Oean  of  Ltebflcld. 
t  Tide  hii  book,  Ciarima,  urn  Auiaa  Stnttatit. 
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lie  touch  rondsrod  by  chirm^eon  Clowes  wUI  be  more  satU- 
&cton-  to  some  buihIs.  Thb  gcnUenuui,  a  native  of  WarwicJt- 
sfain^  g-nrcd  as  surgeon  botJi  in  naval  and  military  expedi- 
4ioas  at  tiiis  reign.  In  consideration  of  !mrgi<!al  set 
Mndercd,  h«  received  a  grant  of  arms  in  157ti.  Clones 
snany  prnfu»ion«]  books;  amongst  otbcrs,  one  entitled  'A 
zigbt  fruitful  and  »|i;Mrov(.-(l  Tn-fttiw  of  dw  Struma,'  &c^ 
Ae  very  disoaw,  Uc  it  rcmcuibcrvil,  moit  nmenable  to  eurc  l>y 
tvyat  aiani))ulnti(:>ii.  Surely  this  U  a  question  in  nliich  the 
tttsstimony  of  one  like  Clowes— a  contcmpunuy,  a  fm>fcssioiMl 
vrpcrt — must  be  ovopowcrinf;.  What,  then,  u  the 
aaony?  Hear  it,  ye  sci^ticK,  and  :<link  away  abashed!  Ho 
^Tcs  the  wliolo  partictiliuv  of  a  cure  upon  a  scrufulous  jtcrsun,, 
by  tlic  \-ir^ii  Qime«'.i  strokinj^,  wliich  he  judged  to  b«  'i 
divine  than  liumaii;*  and  he  expressed  the  confident 
'  Uiat  upon  failure  of  otiicr  mctJiods  of  cnre,  pet^le  m^^ 
expect  rdicf  from  facr  Majesty.* 

I  hare  stilted  that  the  Qne«a  lierself  nnderrated  the 
drrino  iMwer  bo  miraculously  roacb«afcd.  Thus,  it  is  r^ 
corded  by  Dr.  Tookcr,  that  when  the  i^nwii  vmx  in  Gkn^ 
oestershire,  many  poor  pei^le  afSicted  with  tltc  disease, 
ittg  upon  her  in  an  unruly  manner,  sho  it^  fall  iKose  words; 
<JUas,  poor  pcojilc  \  I  cannot  cure  yon ;  it  U  God  uhnw  who 
can  do  sa' 

No\v,  witli  Dean  Tookcr,  I  cannnt  hot  agree  tliat  the 
OEpiesaon  above  oted  lias  Iieen  n-reotcd  from  iu  |>ro]>cr  aii 
legitimate  imMuitoj^.  IVibably,  nrliat  the  Queen  inally  did' 
mean  was,  ihat  die  hold  herself  to  he,  in  thia  matter,  no  mors 
than  God'*  ftgenU*  Tliis  oqiacity  of  healing — iud4>]MwdOMt 
of  will  and  Ix^ief  of  tltc  royal  person — tlios  demunMrated,  is 
important.  Bt^ng  proven,  the  delicate  question  arises,  wliotlicr 
»ny  Eogliidi  sovereign  has  a  constitutional  right  to  abandon  a 
NT*ctk«  so  frau^tn-hh  blessing  f   Of  this  perhaps  more  anon. 

•  KonrUiBlM*.  tli«  praedoa  of  toucbiae  for  the  «ri1  mu  fiasMAkmai 
bj  QoMa  £llutMth  «l  ft  nrtaiii  perioA  o(  b«T  rdgn. 
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Wonderful  though  the  examplw  of  royal  cure  «]n!a(lj 
dtcd,  it  was  naerrvd  for  thv  line  of  Stuart  sovereigns  to  dis- 
play the  divini)  gift  in  all  its  full-blown  excellence.  I  have 
iilrcady  dtscussml  the  qucstiun  whutlit-J'  tlic  coin  or  medsl 
bdiiKathvd  had  any  efficacy*.  I  tltink  we  must  adroit  that  it 
ctKintixl  for  something.  The  BritiKli  Solomon,  as  he  Itaa  been 
not  unaptly  colled,  dcroted  tltc  whole  energy-  of  his  great 
mind  to  soU-o  some  loug-outotanding  doiibls  ivlative  to  this 
uietiiUic  ([uestion.  As  I  understand  the  caae,  his  roajeeh' 
came  to  the  conclusion  that  n  inetBllic  j^ft  was  i»efal  'as  an 
adju%-ant,'  to  c:i]>ress  oneself  Immcpopathically  ;"  bnt  to  this 
tnonareh's  investigations  wc  ott*c  the  diiMMvery  of  the  tnitli 
that  tiUer't  at  ffude  tu  ffoted  (how  very  Scotcli  I).  Accordingly, 
HihxT  ira*  often  used  in  the  en.suing  reign.  Charles  the 
martyr,  poor  king!  h«<l  not  always  gold ;  Jto  the  discovei^-  to 
him  was  of  great  practiad  importance:  greater,  however,  the 
diseoveiy  already  notetl  of  tltii  monarch's  ability  to  ciue  by 
nmple  benediction.  ChaHes  H-  rciertXHl  to  the  gold;  but 
when  Doctor  Jolinwri  presented  himself  to  be  o|>enUe(l  upon 
by  Queen  Ainie,  be  only  received  a  sliabby  bit  of  silver.f 

In  pursuing  our  sketch,  wo  now  come  to  the  troubled 
n^gn  of  Charles  I.,  when  all  that  ba<l  hitherto  been  seen  in 
the  ciu«  of  diseusea  by  royid  iiii1u«iire  was  fairly  eelijiscd. 
Tlie  vcrj'  aaccesses  of  the  royal  martyr  ar^-,  however,  by  some 
ndvcrne  critics  deemed  imfa^ouniblc  to  the  genei'al  preteu* 
sions  of  royal  cure  liy  manipulation.  It  is  ad%'nnced  that  llie 
evidence  proves  too  much ;  tliiit  the  cases  belong  to  tlic 
general  cutegon-  of  saintly  miracles.  In  the  beginning  of 
tliis  narrative  I  had  occasion  to  quote  the  particulars  of  a 
cure,  effected  by  the  martyred  king,  that  can  only  bo  called 
)]]iraculoii&.    Others,  by  tlie  hundred,  if  not  by  the  thousand, 


•  nomccqiBlhic  pracfitlcmer!  fptqiienUjr  promote  the  RCtlon  of  a  ten. 
6<Illnnth  pan  of  a  grtin  of  luwdcred  Hint  hy  hnlt  nn  ounM  ol  CMtor-oU, 
ftdmiiilxtcnxl  ui  an  niljuvant. 

t  Now  batd  M  a  relic  bj  the  Duke  «(  Devoiuhli«. 
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»,  need,  and  occasion  offer. 
Thejr  will  be  found  recordud  in  several  (jond  books,  publiahvd 
tly  during  the  succeeding  reigii. 

The  divijie  f^h  attained,  if  not  its  liigbcst  excellence,  its 
^broadest  expansion,  in  Ibe  n?ign  of  Clinrlos  II.  True,  tbis 
king  could  not  cure  hy  mere  prayer  an<l  bciicdictiou,  tjA  Iiis 
oyal  parent  was  wont  to  do;  true,  the  aniootliing  maniputu- 
tion  was  needed  in  bis  case;  yet,  when  we  remember  that 
the  king  stroked  for  the  evil  no  fewer  than  ninety-two 
thousand  one  hundred  antl  seven  in  twenty  yeiurs,  being  on 
I  the  average  twelve  per  diem,  all  of  whom,  according  to  my 
authonties,  he  cured,  we  must  admit  the  virtue  of  cure  by 
^strokuig,  as  distinguished  from  cure  by  mere  lionediction,  to 
tve  attained  its  highest  development. 
The  history  of  cure  by  touch,  in  the  middle  and  latter 
part  of  the  sevontoenth  centun,',  would  not  be  complete  with- 
j^out  reference  to  cures  porformed,  or  amd  to  have  been  per- 
lonncd,  by  private  individuala.  In  preceding  reigns,  the 
]pn»fion  had  been  very  gcnoral  that.  In  sucli  cases  as  de- 
'  monslruted  the  power  of  cure  by  manipidation,  the  re.suit  VpTU 
attributable  in  some  mejisure  to  witchcraft-  Thus  the  pre- 
■amble  of  a  :<tntute  of  Hcur^  VIII.,  in  loll,  sets  forth,  '  that 
Hxmiths,  weavers,  and  women  boldly  and  nnsccuHtomally  take 
Hnpon  thcni  great  ciire'-,  in  which  they  partly  use  sorcery  nn<l 
Bwitehcnift.'  In  the  nest  centurj',  however,  and  mostly  in  the 
reign  of  Charles  II.,  several  private  individuals,  against  whoso 
Leharacter  no  evil  could  be  justly  alleged,  became  conspicuous 
ader  th*-  name  of '  atrokers.' 
Of  tliese  the  most  renowned  wore  Valentine  {Ireatrakes 
ill  gentleman,  Dr.  Streper,  and  a  gardener  called  L<>- 
Btt.  Of  Greatrakes  the  lord  bisliop  of  Derry  declared 
imt  lie  hinl  seen  dimness  cleaivd  and  deafness  cured,  pnia 
Idrawii  out  at  some  extreme  part,  grievous  sores  in  a  few  days 
tiealed,  obstructions  and  stoppages  removed,  and  cancerous 
note  in  breasts  dissolved.     It  is  easy  to  gather  from  perusal 
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<if'«»ii(«np<)nirv  records,  that  tiiew  jirivate  nuuiipuUtors ' 
considtiwl  hy  wme  lo  trench  upon  the  kingly  prerajE»rive. 
Thtu  l>r.  Tlioiiuis  Alk-ii "  «UwujicI««  jHrntons  from  aj^lyiitg 
ttictnttch-e;  to  sv^'tnith  mm  of  tlniic  strokcn;  but  these  seem 
to  liave  found  mnch  furnur  tx^vcrthclRu.  Some  qnalitr  in 
their  timoi  seemed  to  &^-(mr  tko  traiMniiMEion  of  iiiflucAce 
thrmtgh  iiMniffiilxtktti.  Nor  vtas  thttt  manipnlntion  peculiar 
to  the  Old  World,  uccordii^  to  Dr.  CottMi  Malhcr,  »rti<^  in 
his  Voffnaiia  C^tristi  Atneticana,  stntcs  it  V!ws  no  ran-  tliTTig 
for  the  old  sot  of  Qttakers  to  pnweljtp  jicoplc  minrly  ^tj 
*  stroking  tliem,  or  brcalliing  npon  them." 

Pro|)erly  invostigaicd,  a  com[4oto  distinction  is  cstnblishcti 
between  these  cm-es  bj-  prnate  indiWdnaU  and  the  cures 
cffoetvd  by  suvurvigiis.  In  llie  former  cue  t}>c  care  waa 
eKhntixting — alwuy*  nviyling  effort,  ttxpraiditorc  of  vital  force; 
in  th<-  liilter  caw  otbcn^ise.  On  this  point  accept  the  testt- 
tRony  of  Leverett  the  jrardcner;  'I  am  more  exliaiiiitetl  by 
stroking  thirty  or  forty  people,  than  by  digjjing  eight  roods 
of  ground.'  said  tic;  whereas  tite  drcumstauce  has  alieadj 
bcwii  noted,  that  Charles  II.  stroked,  on  an  average,  twelve 
per  diem  for  twon^  years,  thus  making  np  a  smn-total  of 
ninety-two  thonsand  one  hundred  and  seven — a  snffident 
proof  that  the  fcingly  operation  of  stroking  could  not  have 
been  exhimsting. 

As  himjis  bnm  brightest  just  before  their  lights  expire,  w 
was  it  thought  by  divers  k-anicd  men,  nitnesses  of  the  ex- 
ceeding power  of  the  divine  gift  as  manifestml  by  Chnrlm  H,, 
that  with  him  tliat  povrcr  would  «id.  Guided  by  lh«  doc- 
trine of  type  and  antitj-pe.  Dr.  John  Birdt  was  led  to  ihU 
ooncluson  through  Sci-ijiiHre  analc^-.  *  Now,  according  to 
Scripture  and  reason,'  writes  he, '  as  the  precious  oil  ocmccd 


■  'The  Bxcollcnc}- ;  or,  Uie  nuulitPork  ot  (lie  Royal  Ilsnd:  dn)le««t 
to  ilw  Duke  of  Toik.'  By  tir.  Tkoniw  AIIl-ii,  MnmitLBO  of  ObIm  Oalktgt, 
Ciunb.,  nflirrwK^  iihTncian  to  CliulwIL 


CUBB  BY  r»  TODOH. 


■137 


I 


I 


to  be  Tvlion  (Christ  bail  suffered,  nntl  us  thv  Bnbstoncc  K-iug 
come  so  tfae  shudoir  ^oe:(  an-«y,  itn<l  tliorc  is  no  nsiucni  to 
expect  »  sign  whon  y  thing  Ki;:piifl«d  thanbv  is  non-  oomc^ 
I  conclude  that  onr  royal  lovunrign  will  be  llic  liist  of  the 
U'mp^  of  tlii«  nation  to  whom  (rod  will  pive  the  pill  of  liciih':ig 
llic  king'!*  evil.'  I  need  not  point  out  thi'  fallacy  of  this  siip- 
nkc;  care  by  roj-al  touch  having  been  publicly  used  down 
to  the  rcipti  of  (jleurgu  III. 

MitTiii;;  now  tn>ntc(l  us  ftiHy  ta  space  pennits  this  bloMcd 
gift,  '  voiK-liatfud  siildy  to  the  kings,  by  grace  of  God,  df 
Great  Britutii  and  Franco,  and  denied  to  other  Christian 
long*,'*  it  may  not,  1>c  am'nK  to  reproduce  a  few  of  tJie  rlisjiar- 
oging  and  venomous  cavillings  tliat  certain  evil-di-<j)o«cd  pcr- 
son*  have  UMtd,  to  nutt  doubt  and  ridicide  on  the  r'>_Mil  gift. 

Tliu  circumstance  cnnnot  fail  to  be  noticed,  1]icy  argue, 
that  juxt  in  prc^iortion  lut  the  title  t«  t]ie  crown  was  weak 
cr  uneortiiin,  or  tliat  a  belief  in  the  divinity  of  kingcrall  had 
need  of  extraneous  support ;  then,  ostontatioualy,  and,  aa  it 
might  seem,  pervoreely,  tlie  sovcn>ign  power  to  cure  by  toueh 
and  stroking  niis  \'auntcd  to  the  highest.  T)h*ii,  they  say, 
the  logitimaey  of  Honn,-  VII.  was  none  of  the  hot,  yet  ho 
disponscd  the  healing  aum  froin  hi.*  fingen^  ends  willi  the 
Avedom  of  a  spendtlinfl  and  the  officac^'  of  it  saiiiU  Then 
consider  iho  rvign  of  Henrj'  VIII.,  tlicy  «y.  In  his  time, 
iloubUi  having  arisen  as  to  the  power  of  that  nuniarcli  to  eum 
after  the  fashion  uf  his  predeeesmnt,  because  of  the  Pope's 
anatboma :  the  doubt  was  i^et  at  rest  by  the  monarch's  not 
oidy  stroking  for  the  evd  with  effect,  but  curing  enunp  as 
well.  Then  theft!  ovil-disposed  entice  urge,  that  so  long  as 
llritish  kings  and  queens  remained  on  geod  terms  with  Rome, 
Uto  prtteuco  or  tcality  of  curuig  by  uianipnlation  mot  witJi 
no  sort  of  opposition  by  the  elorgj',  nor  wore  the  grounds 
upon  whicb  the  claim  was  baaed  scrutinised  ovei^rij^dly. 

*  CSowes,— N.B.  Our  author  meiuis  htnff*  and  qacmii.    Be  wu  Rlisa- 
beth'i  o<m  lUrjjeuD, siiJ  fniiiiieiill)>  tutlfies  la  bar  Uajcctj't  hunling  virtotn. 
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After  the  schism  between  cliurcli  nnd  ulate,  liow«\-er  (: 
they  Hay),  it  would  bo  a  tendency  of  tli«  iuici«nl  cliureh  to 
pmvo  that  the  i»yal  f^H  of  rnre  by  5trokin<^  was  imparted 
thrmigli  priestly  bcneiliction,  not  inlicrited;  that,  moreorer, 
it  was  ttot  ini{i«u-t(Hl  in  pi-qK-tuity  to  a  HoreTvign,  hut  quam^M 
M  bene  ff«*$erit.  Tlic  case  docs  not  admit  of  tlotibt  (m  tbvy 
allege),  tlint  so  long  as  it  was  convi-nicnt  for  cbtin^h  mmI 
kin);  to  ivmain  in  gootl  accord,  the  spiritual  theory*  of  im- 
parted virttiv  wouhl  bu  adopted  as  most  otusUtcnt.  All  other 
theories  uru  so  manifestly  inconsistent,  they  say,  that,  being 
adoi4e<l,  tlte  fallacy  m\i*t.  nt  once  Ix^  detected.  ^ 

To  have  admitted  tlie  hvjUing  family  of  kings  and  qacens  V 
OA  bung  of  tlte  same  sort  with  tlie  healing  fitculty  of  seventh 
sons  and  othur  common  strokcrs,  would  be,  say  thoy,  an  ob- 
viinw  abiDpition  of  n^pil  prcn>i»ative.  To  luive  sttributed  a 
Clin.'  wn«ig1it  lo  the  power  of  a  nmlid  gi^xn,  would,  ngahif 
not  have  been  jJoUtic.  In  the  interwts  of  kuigcraft,  it  was 
•Iwaj-s  neccssan-  to  show  thai  ihi^  virtue  was  neitlter  pergonal 
nor  Jiynilwlical ;  neither  the  residt  of  unlinan'  strviking  nor  of 
infltii-no)  itinveye^  through  a  mere  pteco  of  uietid:  whcrfr* 
foru  (tlwy  go  oil  to  say)  when  tics  between  Rome  and  the 
British  thmnv  wen-  !!ie>vred,  tlio  pretence  of  cure  by  stroking 
began  to  sit  uneiktily  on  liriti^di  kings.  It  is  easy  to  pcrtx'ive 
■  (»o  allc^'  the  scoffer*)  that  the  prutcnsion  of  this  virtae  was 
made  a  ground  «if  violent  religions  contest  even  ao  earlr  as 
the  reigtis  of  Henrt'  \Ul.  and  Elizabeth,*  and  only  restrained 
within  bounds  by  the  fear  of  iudictuieut  for  high  tivasoa.t 

"  And  ;r<rt,  if  w«  »i«  lo  baHeve  Cloow,  InstaaeM  opcwrtd  of  am 
wKMllit  liy  Um  litsla  Qurai  spon  CattmHc*  otM  Catbotjca  («liig  drircn 
to  alForl  IsitlmoMX  Ibtnto.  A  t*(ter  tram  ■  gaUMiu  at  KonM,  puMUwd 
ia  LoDiloii  aano  1731,  coatlnnt  tlic  atxiTa.  *A  Boaaa  OttlioUe  in  Kltn- 
bsthl  ragn,'  wrile*  h^  'fnw  tcmbljr  alRieUd  irith  tbe  Ung^  erll.  Hav- 
ing MM^Uid  to  ikiatocs  wiUioiit  mkccu,  tw  wni  ai  but  touclMd  b;  Qw  Qiwm. 
■nd  fttl9ftij  cUTfd.  Bdog  Mked  bow  lb*  nittor  «tood  with  Uw,  hk 
amwtT  «u,  "  H*  wat  now  talMod,  by  grpgjnwlal  praof.  Ihal  tka  f^^ 
•itoainuuiiieatiOD  of  her  UaJvtT  tlgai&cd  aotUog." 

t  Hock  Ul«r.  U.  ia  ICH,  Tbonaa  BnaRll  nt  tried  tor  Ugh 
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We  pass  on  now  to  tlie  ItestoratiDn ;  acoepting  for  oiir 
guidance  in  the  matter  of  cure  hy  ilie  ii>yal  touch  contem- 
poran*  records— especially  the  Oitenla  Carolina  of  John  Bircl^ 
already  adverted  to.  Some  Bcoffing  tradueer  of  the  divuiity  of 
kings  has  committed  liiniself,  I  observ-e,  in  writuig  thus : 

'  Let  us  take  a  glance  at  the  ]>ohtical  relations  of  this  epoch, 
inasmuch  as  the  contemplation  will  help  us  to  a  fair  under- 
standing of  thu  position  and  prospects  of  cm-e  by  the  touch 
and  stroking  of  kingly  hands  at  the  time.  The  chnrcli-aud- 
stat«  party  having  caught  their  king,  it  was  an  object  of  first  > 
imjKirtance  with  them  to  set  Mm  off  to  the  best  advantage. 
The  en-oncous  and  strange  doctrine  tliat  kings  were  even  as 
common  men — not  hcavcn-ai>pointed  and  heaven-inspired — 
batl  to  be  opposed.  The  public  had  to  be  brought  to  a  due 
state  of  reverence  for  sovereignty  restored ;  and,  inasmuch  as 
tlte  memory  of  ('romwell  could  not  be  swept  away,  policy  of 
diiurli  and  state  dictated  that  it  should  be  made  to  sccni 
bateful  if  not  contemptible.  To  this  end  supenttition  was 
invoked ;  and  divers  were  the  manifestations  of  it.  High 
cliiirch-and-siate  pampldetecrs  testified  to  th«  appearance 
of  supfrnatural  beings  coming  before  mortals  with  jjolitical 
intent.  These  supernatural  mitors,  though  diverse  ui  their 
tafeeta,  were  referable  to  one  of  two  categories :  bad  spirits, 
coming  in  grotesque  shapes,  such  as  of  black  dogs,  bears, 
liytflas,  &c.,  all  smeUing  abominably  of  brimstone ;  and  good 
Bpiril.i,  decently  robecl  in  white  garments,  George  Cruikshank 
ithstaiidinf;.*     As  for  the  bad  lot,  they — aceonllnjj  to 

iphlctetfrs  of  the  time — so  soon  ili  eonjiii-ed,  werv  wont  to 
cliang(!  into  their  proper  shajtes,  videlicet,  Cromivell,  Ireton, 
KnuUhaw,  id  j/enw  omne — then  disappear  howling. 

for  h&ving  rpokea  oontemptuoualy  of  Uie  king's  touch  (Wsild's  .Vasnuu 
end  Xemolrt), 

'  G«orgD  Cruikahank's  nrgiiment  ngnlntt  ghoul*  i*.  thnt  lhc]r  Alway* 
kppMT  decently  dul  r  cau  Ihvrc  be  gliuaU  of  coftU,  Gl<>ftk»s  p«tUcaRt«,  nnd 
bre«eha>,  he  would  like  to  know  ?  tic  has  uvidenUy  iivither  n.'Hil  Lucretius 
aor  (tadicd  fiKtiug«ac<y. 
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'  la  vbort,  thtt  revnliUiuiu  of  spirit-l;intl  prorud  that  kiiig- 
lulling  was  looked  apun  as  no  smati  mnttor  up  yontlcK  On 
one  point  of  t<»timoi)v  bluck  ^irits  unj  white  were  onzni- 
inoua>  and  it  vms  this :  Britons  nonld  nurvr  procpisr  npun 
nntiJ  they  hEd  atontzd  far  beheading  th*  (iith(ir  bv  lon^  vean 
of  worship  to  the  son.  Tlie  tendency  of  tho  age  was  to  osto- 
bKsh  die  restorod  king  a;  domigoil.  If  Charier  11.  had.  faap- 
peoed  to  be  caM  in  a  religions  mould,  nlierdn'  the  pruteimoiis 
of  his  adulators  could  have  been  seconded^  then,  like  tu  Japan, 
we  might  have  had  a  Mikado.  The  spirit  mo\iod  oar  restored 
sov«i«iga  otherwise:  ho  wor&hip)MKl  fervently  indeed,  but  at 
another  slirine.' 

bt  tiuB  strain  does  att  eril-dispased  writer  proceed  to 
length?  whither  I  scorn  to  follow  him.  The  tendency  of  his 
reasonings  is  only  too  plain :  let  arery  good  subject  beware ! 

With  Chnrlea  11.  the  majestic  dara  of  regal  ears  by 
stroking  of  hands  departed ;  not  that  any  abatement  of  the 
divinu  ^ft  hiul  followed,  so  fi;ir  as  I  can  learn,  bnt  for  the 
rMison  tlukt  a  certiun  pcrvene  hardness  of  heart  had  afflicted 
the  moltitade.  The  good  gifts  of  Heaven  cannot  with  inw 
punitj'  bo  Ajinmed.  That  his  gracious  Majesty  GemqgaXHiH 
abandoned  tlie  practice  of  aln>king  for  the  evil,  is  alrm^ 
meofded.  Uad  he  wisely  kept  to  Uto  ways  of  his  fowf«th«if 
need  for  tall  neckclotJis  in  the  succeeding  reign  tltere  perhaps 
might  not  have  been:  Geoige  IV.  might  iheu  ]>erha|Hf  hsva 
tnaugnmtcd  the  epoch  of  nock-ribbons  and  pa]>cr  turnxlowm; 
Benu  Bruinmt)  might  have  left  the  study  of  staivh  to  wasliKfr 
women^  devoting  hiniSL-lf  to  higher  ainiii  and  noblvr  uccap 
pationa. 


VIVISECTION. 


F^M  tiioe  to  time  tlie  nee&iaity  or  nnn-necenity  Sat  vii-racc- 
tion  U  A  questktn  tLat  coiiifls  up  to  lnurrow  the  ptiblic  nimcL 
It  has  so  come  u])  of  late,  tlie  presuEUcd  crueltkfl  of  Fr«iicli 
vcteiiiiar^'  pi-actltiooera  having  been  tbe  startiuf^poiut.  1  kkv 
prvsuraeil,  knowing  nothing  personally  for  or  nj^mt.  Tlio 
question,  moreover,  cma  be  diocoasi^)  unpersoBiilly,  witbout 
vilifyui^  tbu  Fix-iicb. 

Thetv  are  suaw  things  in  rc«pi-c:t  of  wliich  idenif  iotul- 
tivelf  arise  no  stronf^Iy  tiiictured  mtb  precou«.-]>tivn»  tbut  an 
iurettigator's  Srit  vun-  should  bu  to  adnonbth  his.  own  jtuig- 
meni  tu  Iw  guiikil  hy  evidence  mtlyi  an  juriu*  nru  atkaa- 
nixlied  by  thu  presiding;  juijge. 

Of  KucU  tbinjis  assuredly  viviaec'tiou  U  one.  The  ull-iriio 
dvccee  v£  Gud,  whereby  deiith  is  mude  a  mystery^  iin[^!t  it 
eonx-sjioiidiiij;  rcverciiow  fur  unim^  life  ;  rvven-me  for  :ill  the 
ehiboralc  mocbiiiery  with  which  life  is  ii^^wciiited,  with  \>hich 
ynimal  i-itality  is  alone  compatible.  The  wvll-onJwred  mind 
Uy  slirinks  from  inflicting  unnecois<an-  \y^n  ;  it  recoils 
shiuhiering  and  abhorreuce  frino  the  idvA  of  disiwetiug 
a  Ine  animal. 

To  briug  laboured  pi-oofa  in  support  of  the  proiMteitioti. 
that  the  sentiment  of  repugnance  to  poiii-iDflietion  in  iiatunil 
to  ever;'  well-ordered  human  miud^is  banlly  not-ilful.  The 
universality  of  that  sentiment  must  Iks  cuncede<l ;  concur- 
rently with  miuntenance  of  the  propoMtion,  tbst  no  mere  re- 
pugnance of  a  mind  to  the  idea  of  Tiviiuction  would  furnish 
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mtionnl  and  valid  j^tind  fur  barring  its  practice,  if  testimoDV 
shonUl  ]>r»ve  vivisection  uetMlful,  the  interests  of  humaiiity 
TVgaxiUsd. 

LiKt  us  iicwjit  tho  ]MwtiiIiiti.%  that,  liowevei-  repugnant 
the  idea  of  vivisection,  however  rcj>idiive,  still  no  argument 
foiin<Ied  ujion  thut  ttentiincnt  wlwUi/  can  be  admitted  to  have 
reference  to  tlie  C4ise.  Lot  uh  eliniinnU^,  therefore,  all  inbred 
prejudicL^  aguiiint  vivisection,  discussing  die  matter  on  tbc 
strength  of  intrinrio  evidence. 

First,  proposing  the  question  wbetJier  vivisection  be  iieces- 
$Uy  or  jiistifiaMe,  wljether  needful  to  impai't  dexterity  to  the 
opeiutor,  1  siiy  cni|ih«tically,  ^\t>/  coupling  that  doniid  with 
expncnon  of  sur]>riM  tliat  llie  idfiimative  sliouJd  ever  hare 
gained  credence. 

Ni-eilful  to  give  dexterity  of  hand  in  operating !  Oper- 
ating upon  whom  or  %vlinl'!  Is  it  ojwrations  npon  the  human 
subject  tltat  are  contemplated,  or  operations  ujion  brutes/ 
If  human  surgeons  never  avail  thomselvcK  of  tlii«  means  of 
acquiring  dexterity,  then  usgiiredly  no  sufficient  pli.'ai  can  bo 
urged  for  ^■«tcrinary  surgeons. 

Hero  it  is  proper  that  a  certain  condition  limitary  to  tJie 
performance  of  vivisection  In  aid  of  operative  dcxteiity  should 
be  ajiprehcndcd.  In  such  a  case  the  operation,  if  perfoimed 
at  all,  must  be  identical,  not  analoyieaL 

The  cutting-open  owe  auimal  of  one  Kpeeies  could  afford, 
an  will  soon  be  jirovod,  no  guidance  to  a  surgeon  designing  to 
operate  upon  anotJier  animal  of  <moOier  species ;  nhereas  if 
fiirtheranco  of  science  be  the  plea  for  vinsection,  then  inves- 
tigations conducted  on  u  lower  animal  may  lead  to  deductions 
apidieable  to  the  case  of  a  higher  animal.  Wtiitlier  the  con- 
ception be  rational  or  irrational,  well  or  ill-grounded,  I  shall 
endeavour  to  detcnnine  farther  on. 

Tho  incomiiet*-nce  of  aualo^cal  vivisection  to  ^ve  dex- 
terity of  liand  in  operating  is  5elf-o^^dellt  to  e^ery  anatomist. 
luch,  hoivcver,  as  this  is  written  for  those  who  are  mostly 
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twt  anatomiNt.^  1  will  cndcttrour  t»  domonstratc  the  propo«- 
tioii  by  some  wisily  comprehensiblo' evidence. 

Succes*  in  tlio  pcrfonnance  of  a  surgical  operation,  other 
UiingM  lieiiig  e<iii»l,  will  depend  on  thu  practical  conversance 
tli«  opcrstor  hiw  acepiircd  with  the  arranj^ement  of  parts,  and 
the  itixtribulion  vf  organs  ho  has  to  opcratu  upon.  Just  as 
mtiuiudly  itiif^ht  an  cn^nvcr  seek  to  make  himself  acquainted 
villi  lh«  sclicinc  of  ramiHcution  of  the  gas-  »ntl  wat4.-r-pi|)cs 
of  Ijondnn  l>y  studying  the  gas-  and  watci'-pipcs  of"  Man- 
chester, as  an  o|iertttor  lo  acquire  dexterity  of  li«iid  u]ioii  one 
animal  tlirotigli  expcrieuce  gained*  hy  o[H;rattous  coiiductul 
upon  unother. 

Even  if  it  so  bud  IiA])[>cned  tliat  animnU  were  devoid  of 
pain — an  hypotbcsis  under  nliich  all  ohjectioiis  to  vivi.tcction 
o»  the  score  of  cruelty  wotilil  lie  dis)>osed  of — Dtill,  analo^^cal 
vi\Ts«ctioii  would  never  be  jierfurmed  by  any  intelligent  sur- 
geon to  impart  dexterity  of  surgical  ntanipulation. 

I  am  under  no  concern  that  this  denial  of  the  need  of 
vivisection  iw  an  aid  to  surgical  (Ie\t«rity  should  seem  to  be 
lidHiiii'c<l.     Better  sii pen- rogation  than  that  there  should  n>- 

J  main  on  llie  mind  of  any  one  the  smallest  trace  of  a  lingering 
beliefiii  the  advunlii^^  of  analogical  vivisection — none  else  is 
possihle — til  tlie  eii<l  and  with  the  object  here  contemplated. 
The  reaMin  for  einphasLsing  tlie  words  a7ialo<ju:al  vivirection 
vriii  be  pre-<ently  apparent.     It  will  soon  be  demonstrated  by 
a  process  of  exclusion  that  vivisection  is  unneceitsniy  to  vete- 
Biioary  operators ;   arguing  that,  iunsntnch  aa  it  in  aever  had 
^recourse  to  by  o[K'nitors  on  human  bi;ings  (the  major  case), 
hence  then;  can  arise  no  good  plea  for  ado])ting  it  as  an  aid 

I  to  dexterity  in  opurntions  performed  u^iou  brutes  (the  minor). 
In  wh:it,  lut  nie  now  ask,  consists  the  knowledge  requisite 
for  the  jierfbnnaiKv  of  snrgical  opemtions  1 — whence  comes 
the  power  of  operating  t  It  comes  fnun  the  conviction,  the 
nlf'tuturaTKe  in  the  mind  of  an  operator,  timt  he  has  mas- 
Btered  the  topography,  the  relation  of  ])art«,  the  arrangeraeut 
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of  nerves,  -veins,  arteries,  and  miuclc«  <ri'  ihe  organifflD  he 
operates  upon. 

The  actitiaintaiice  be  needs  is  k  meclinnical,  bo*  a  Tnnc- 
tional  acqimintance ;  and  being  tills,  ho  rei)uireB  1o  pttrsat 
bis  ini-ust  lotions  on  an  atumul  me^'lianitmi  of  oxactljr  mnilar 
pattern  to  die  one  to  be  operated  npon  bcrvsf  tcr.  Tbe  know- 
\edf^  he  seeks  is  topographieal.  The  topography  ■»  not  to 
say  amply  reyealed  by  mortuary  dissection,  byt  rove«led  tnth 
acomplettmess,  a  clearness,  that  nevor  conld  result  from  vivi- 
section, bowevoi-  reniorsolesBly  conductod. 

The  chief  difficulties  attendant  upon  MiT;gi<'a1  operdtionB 
have  reference  to  arteries  and  ncn-es  in  their  relation  ■to  ad- 
jacent oigantsnts.  In  respect  to  nerve*,  dt-atb  offe<rt«  no  wisual 
change  upon  them ;  in  n«iiert  to  arteries,  a  dead  binly  offers 
manifest  advantages  of  demonstration  over  a  li^nn^  body,  hi- 
asmucli  as  artvries  mn^  be — and  for  par])OM-s  of  mortnarr 
disscc^on  ooinmonly  tirv— injecte<^I  witli  some  liqnid  con^MO- 
tion  wliicli,  idti:nately  setting  hard,  brings  out  into  fiill  Klicf 
befcTv  the  unatuniii.'a1  stndent  each  artcritll  branch  and  nunt- 
fiaition  far  more  completely  than  the  or^nism  of  am*  living 
body  could  Iwj  made  to  reveal :  and  lest  the  very  compiuw- 
uess  of  topographical  tUustration  thus  demoitstmtnd  shonlii 
seem  to  prove  too  much — should  seem  to  imply  the  need  of 
vivisection,  to  fiumish  difficulties  that  aro  romowd  by  tlu; 
condition  of  arterial  plctliora  ivsulting  irom  injectiMi— tlton 
tbi-  ob^'ions  rejoinder  is,  *  tltc  anatomist,  if  %»  mindwl,  nceil 
not  inject  his  subject  at  all.'  In  tliis  uuUtcr  be  bais  Uis  clmce. 
He  may  vary  hb  conditions.  Having  begun  with  applying 
himself  to  the  easiest  conditions  ivithin  the  scope  of  the  ]iin>- 
blem,  ho  nifty  ond  by  enconntering  the  most  difficult. 

Audtlier  obvious  advantage  of  mortuary  disaeertion  •aW 
vi^-isection  is  the  fellom-ing,  namely,  the  anperior  £idlity  it 
^ves  of  coming  to  jost  conclusions  relative  to  'variations  <«r 
normal  MandanU  in  Jinimal  orf^anisms,  relative  toiKCOlMtlfiM 
of  diatribofc™— ad_arrangcmeiit. 
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Here,  before  disciissin};  tlip  prfi]MMltJiiii,  it  mil  he.  needful 
to  Ln^  h  pcMliilate ;  nne  that  will  bo  rciwlily  gmuteJ  eveu  by 
the-  mwt  ureiiuouB  tttlvacn^e!l  »f  the  neoonirr  of  vivucctiiin 
in  nid  of  operative  <icxterily.  Wlwrcafl  iia  )»entinHatt  M-o]*- 
poatd  to  martatn'  di^jiocnioii  (xnng  pnwrdca],  «[■  to  thp  vx~ 
trevne  limit  d«t«nnii)ed  b_}-  facility  of  npply,  yet  twbody, 
not  tvta  the  most  strvnuous  iii-lwctioii)d  ath-ocalr^  woald 
clwin  t  field  of  deration  m  wide  for  the  prncticc  of  viri- 
section. 

Neither  would  tlie  vix-isector  be  ■We  to  ncrqnirc  a  fitld  ot 
action  omiipMuble  for  <»;tcnt  with  the  one  occnpiod  by  the 
mnrtitnr}'  (tiwoctor,  o\vn  were  he  to  pposa  tlto  cbiim.  Even 
tbonjTh  it  were  imfsible  t4>  make  out  a  enw  cliiiti»ctly  r«votir> 
aide  lo  the  pnictii-v  iif  viviw^etion  in  nid  of  KiirgioJ  ilexten^ 
— ay,  «r  riviDCctioR  on  vhaiefer  behalf  followed — atiD,  the 
nalnml  repngiiiiin-<!  to  Diis  jti-actice  i»  so  xtixHtg,  tho  linlanoe 
of  bnmaii  seittiineni  is  ao  much  ar^nvt  it,  that  the  sonliment, 
throngli  the  O]>cmlioii  and  effects  of  which  miinkind  nn>  in- 
fluenonl  and  their  actions  detennined,  woald  limit  the  piiie- 
tice  to  a  comparatively  luurow  field. 

If  wo  calmly  aiid  thought^)}'  reflect  aa  tlie  spring  and 
caasation  of  human  inipnlses;  if  we  seriously  pi-opotte,  each 
tn<li\-idn)U  to  himself,  the  cause  and  reason  of  our  Ukea  tati 
dnlikes,  the  re«nk  of  that  in<]niry  may  astniiish  some  who 
may  nut  have  yet  entered  upon  it.  Thon^  human  beings 
having  r^jard  to  the  glorioa'^  attributve  of  thought,  inrasti- 
fftHoa,  rufledtou,  and  judgment,  whieh  ^pertain  to  human 
naton^  tihould  )<e  able  altimatcly,  and  after  the  e\erct»e  of 
inficitiit  tlM>ught,  with  the  conoooutants  of  thooght,  (o  ad- 
doTC  n  reason  for  individoal  likings  and  antipathies,  yet  thia 
pnotm  of  ratiocination  is  slow.  It  is  so  sIom-,  that  God  hna 
mmoln^y  imjireiwed  m  with  instincts  to  stand  in  aid  before 
jodgBont,  foattdod  on  ratiocination,  can  tsike  offiKt.  In  litis 
way  we  tL-nd  to  like  or  dUlike  [lersons  or  things,  acts  or  fwli- 
des,on  the  insCAiit.    l>i<l  si>nce  pcnnit  entering  upon  «  diemu 
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Only  collatvral  licrc,  I  believe  the  pmpcuitioti  conld  be  born« 
out,  tliflt  iu  hy  far  the  mujoritj'  of  iiiHhuiccx  the  unreasoned 
intuitive  liking  and  disliking,  wliioli  impress  us  vrlicther  \re 
will  or  no,  are  in  tlio  cntl  cotifirmod  by  rciitoninf;. 

Ai»nming  as  gmnted  tLat  vivisection  cotild  iiorer  be  pro- 
secuted owT  BO  large  a  field  as  niortuaiy  dlsiectloti,  thon  one 
great  disadvantage  of  it  by  comjwrison  with  Jiiortiiurj  dissec- 
ton,  rcgnrdeU  as  a  means  of  giving  opornUvc  fiicilitv,  will  now 
be  made  iippareiit.  It  fail;!,  and  must  full,  iti  evolving  the 
law  of  averages  as  aiFectiug  abnormal  conditions  of  orgnnism. 
An  anatoinirt  will  at  ouce  iwrcctvo  the  »ci>|>e  nn<l  purport  tif 
the  Inst  objectioii ;  but  to  aid  the  general  coinpreheii*io«  cf 
it,  I  mil  ffw  an  illustrative  example  witli  strietly  pnicticaii 
bearing. 

One  of  the  surgeon's  greatest  solicitudes  i^  ""^^  ^*^  ^f^ 
givalG-st,  in  the  conducting  of  operation!^  is  that  of  becdioK 
the  arteries.  It  lin)i]wns  that  Nature  is  soini^whnt  im^lar 
in  her  scheme  of  arUrrial  distribution.  Ijuoking  at  the  gene- 
ral a'»i>ecl  of  nrteri:d  supply,  the  iinprvssion  likely  to  be  cre- 
atuil  v,  lliat  Nature  has  considered  it  a  matter  of  secinidarj' 
moment  how  any  port  or  parts  of  any  organism  or  organism^ 
be  siip])licd  with  blood,  so  that  supply  there  Ik-.  Neverthe- 
less there  e\tsls  iu  ull  animals  provided  with  ;i  bloud-<'ircn]ii^ 
tion  such  a  jirt'i)on<lcraacc  towards  one  general  arrangement, 
tliat  the  anutomirt  is  under  uo  difficidty  to  e^tablixh  a  ttiie; 
speaking  of  all  devijiti<)ns  from  that  t\-]ie  as  irregolaritie.^. 

la  respect  to  arterial  irregularities,  it  is  a  mailer  of  the 
highest  as  well  lu  most  commonly  n-cognlsed  %-tdue  nnioiigst 
surgical  operators,  tlmt  the  conipanitivc  importance  of  each 
leading  dcviittiun  from  the  normal  type  of  distribution  tihoaid 
he  appreciated,  and  inipi'essed  upon  the  mind  sitatisticftlly;  in 
other  wonis,  from  tlio  consideration  of  average  probabilities. 
Assuredly  no  argument  is  needed  to  make  good  the  propo- 
sition, that  directly  pi-oporlionatc  to  the  field  upon  which  the 
observations  are  conducted,  so  will  be  the  approximation  to 
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conveyed  by  the  rcsaltiiig  average.    Of  coarse  it  hnnJly 
be  obsurvud,  tliiit  tlic  illustrations  here  cited,  and  the 
argamenUi  foundcnl  u])oii  tliem,  are  restricted,  by  thf  v«ry 

t nature  of  the  case,  to  the  limits  of  vct<^riiian,'  prac-tlo! ;  iu«s- 
jnuch  a.1  ulnitiml,  iKit  onaJogicaly  \'i\isoction  is  that  alone 
contemplated  (or  the  present.  Nobody,  at  this  lime,  need  be 
at  the  trouble  of  controverting  the  propositi  on,  thiil  it  i*  need- 
fill  and  desirable  ta  vivisect  one  living  ktfmim  l>eing  in  order 
»to  acquire  facility  of  ojieratiiij;  iijvm  another. 
It  being  now  shown  that  viviawtimi  in  aid  of  securing 
dexterity  is  not  used,  that  it  catawt  he  niied,  and,  1  may  add, 
if  not  denrtd  to  be  used,  by  surgeons  oiKTiitin^  upon  human 

•indrnduals,  it  may  seem  conclusive  to  the  minds  ofmo«l,aa 
it  docs  to  me,  reasoning  analogically  and  <t  fortiori,  that  the 
necessity  of  such  aid  to  operation  upon  brutes  is  barred  by 
excliuion.     If  vivisection  he  not  ailopted  in  the  case  of  major 

I  importance,  thfn  what  plea  for  its  adoption  in  the  minor  t 
The  cpifAlioii — Whether  it  l>c  iieee-^sary  or  dcitirablc,  fof 
the  pm-pose  of  giving  dexterity  to  the  operator,  that  vivi- 
section should  bo  practised  t — has  hitherto  boi-n  rllscussed  on 
term*  of  manifest  advantage  to  those  Mhomiuiitain  the  affirm- 
tttiv<e.  Premising,  though  tlie  premiss  may  be  hardly  noceir- 
sary,  that  the  discussion  is  limited  to  brute  vivisection  and 

Iveterinarj'  operations,  an  important  eonccsMon  hitherto  mado 
must  be  noted,  hj-potlietically  inerel}',  and  for  argument-sake. 
It  has  been  hitherto  assumed,  tacitly  and  inferentially,  that 
liuman  surgical  operations  and  veterinary'  surgical  operations 
itnnil  on  an  e<]uality,  whether  the  gravity  of  them  bo  regarded 
or  the  interests  involved. 
As  to  the  interests  involved,  no  argument  is  needed ;  see- 
ing that  between  the  value  and  destinies  of  huiniin  hfe  on 
the  one  hand,  and  of  brute  life  on  the  other,  the  difference  is 
iiifinite.  MHjercfore  it  only  reinalns  that  we  a]>ply  onrsielve* 
[to  the  question — Wlicthcr  tho  number  and  the  gravity  of 
veterinary  surgical  operations  are  e(j[ua1  to  the  numlicr  and 
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gravity  of  <^rationfl  ]>erforined,  or  Liable  to  b«  performed^ 
upon  tlie  hiunoiiJI^ulijecl  ¥ 

Concemtn^tlie  auswer  ihere  caii  be  no  JoabL  The-  reply 
will  be  emphttdcJuiJ  uegativu;  this  too  for  obvious  reaaans> 
founded  upon  a  consideration  of  tlie  difference  between  brute 
iwd  humau  life.  Under  no  circumstance  or  possible  <:oi]tts- 
geney  is  the  surgeon  permitted  to  take  the  life  of  hia  pMiimt^ 
whatever  the  gravity  of  mi  accident;  whereas  the  ooaliaiT' 
rule  legitimately  applies  to  veterijiary  sur^j^eons.  ConaidBm- 
tioQ  of  this  fundamealal  difference  reduces  tlie  veterinaty 
sargeoQ's  respoosibilities  to  \-en'  small  dimeusions.  Rt'fvud- 
ing  him  only  as  a  mechauiciau — on«  n-hosc  duty  atay  c«U 
BpOQ  him  to  move  amidst  and  to  Itandle  parts  of  taachinenr 
Bare  or  less  deliottv  belonging  to  tli^.-  mcvltanism  he  has  to 
dMkl  with;  mtiiLsuring  liis  dutii's  and  recpou8U>iIities  a«  ni 
Wfjuwer  with  thow  of  tbo  sorgcou — then  will  the  caU  ttt 
dextenty  on  the  wteiiitury  siu'v^^ju'h  part  fall  to  a  low  con^ 
purative  staitdartl.  When  onu  of  tlu;  auimat«d  mocluiies 
wbicli  claims  his  sujivitudw  gets  disurdcrod  beyond  a  certun 
mark,  theu  he  ivithout  compunctioH,  ami  in  the  iutercsta  of 
Im  patient,  destroys  the  machine  by  taking  airay  the  fuKe<— 
the  life — tiiat  aloiie  can  actiuttc  it. 

Coutem)iIal>.-d  under  tbv  U^it  thus  diacliHed,  tbevctec^ 
nary  surgeon's  operative  respoostbilities  will  be  seen  to  be 
small  as  to  extent  aud  tiisij^iScJUit  as  to  gravity,  when  pbcetl 
in,  comparison  side  by  side  with  the  over-varying>  often  tre- 
bhukIous  operations  it  may  be  the  i^argeon's  du^'  to  pei-fonu. 

P^hapfi  when  the  wbolo  field  over  n-luch  VBtoriiiarj-  Q{ie- 
nitions  are  poissibic  i-i  examined,  it  will  appear  that  Uie  re- 
ino\-aI  of  tumom^  nipruiwats  the  Totcrinary  surgeon's  art  in 
its  highest  advancement  and  greatost  delicacy.  Aud  assuredly 
of  tmnoiurs  it  may  be  liturn^,  that  if  the  plea  of  vivisectioo^ 
cousidered  as  a  means  of  giving  fwrility  of  hand,  be  weaker 
in  any  one  case  than  another^  the  very  limit  of  weakocn  tt 
hetv  rvachod.     No  two  tumours  are  ever  alike,  wkcthec  aft  to 
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oMift  siUo,.or  its  to  exact  rolationship  with  other  pnrts:  faiv 
tbcnaoFe)  a  tiiiiiuiir  duea  iiot  8<Inut  of  biung  mailti  to  onler 
in  aiil  of  ^iviMiction, 

Th«  ctHiclusiun  to  wliicli  w«  lurirc  is,  the  utter  nt^Uamtn 
of  vwutKtwitf  considered  as  an  aid  to  promote  dAztfrili)  ofltaad 
intOfHratiiy. 

X.  AftTQ:  «udvuvoanid  to  sliow,  that  concltuiro  critlcaco 
agnDat  tliu  praclica  of  vivtsectiun  (or  operative  parpos«s  csn 
b«  oiUacvd  witiiout  int-okiug  tlio  aid  of  Immaa  i>ontiinL>ut,  of 
]nty  and  coin])as.sion.  1  oot  ouly  duny  the  iicud  of  virlsQctiou 
for  upt^mtJvG  purptnes,  but  I  dvay  the  cx!st«ucu  of  conditions 
under  wlucli  tliot  lived  t-ould  jiosubl}'  arisf,  I  Btip]>orL  tlw 
duuiul  liv  re5.-Lvu(.'u  to  tLi-  opinions  and  practice  of  every 
aitr^f^oim  of  bi^^li  ]to!iiliuii  and  rcput«  tliat  it  lui»  ever  beuo 
my  lot  to  meet  with;  I  iniglit  cvon  awr,  by  tjie  opinioiu  and 
pmctico  of  surrrooiis  of  all  gradus. 

At  ttiia  point  tlio  arf^uniutit  might  be  considered  cxliaUHtvd, 
BCbloc  as.  any  plausible  reasoning;  to  the  conti-ar}'  liaa  beed 
adducvd.  InasDiucb,  however,  as  wliat  may  neem  puerile  to 
one  mind  may  seem  plausible  to  anotlier,  let  mc  not  couctode 
without  adreiting  to  a  plea  sometiines  urged  tu  defence  of 
TOviMCtioR  for  operative  purposes — urged,  however,  by  peisotts 
who  dcmonatratc,  l>y  the  very  reasoning  on  which  their  argu- 
utentft  are  based,  the  woiHliIeaBiieas  of  any  opinions  tliey  might 
wlvoooe  on  this  matter.  It  is  urged  by  Uiem,  tliat  vitisectiDiL 
is  dranible  as  a  means  of  deadening  sentiment,  accustoming 
tiiu  optrator  to  look  unmoved  upon  the  shedding'  of  blood  and 
uliiiual  suffering:  whereby  (as  they  submit)  he  may  the  better 
pmaecutc  a  surgit-al  operation  without  tJie  trembling  of  hand 
ot  disturbauce  of  mind  tJiat  might  wait  on  inexperience. 

So  low  a  ground  of  advocucy  ncvci-  has  hucn  taken,  and 
lMw«r  iciit  be  taken,  by  any  di*pulaui  whose  knowledge  of 
tiw  springs  of  humaa  impidso  i»  dvcp  cnougli  and  refined 
tioough  to  wamuit  htm  In  Ibnning  uo  ostiinata  of  ttifl  ^nalt- 
^es  which  go  to  coustituto  a  succowful  opitnUor.  Any  amount 
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of  conJidc-nce  in  operatiug  that  might  ac«ni«  from  atiglit  sax-e 
kiionlnlgc  would  he  no  otlH^  than  rwck!i»tni;«  itt  the  best — 
a  tjuidity  ubvioiuly  undvsinvhlc  Ax^uinv  n  siirgooii  to  be 
well  vin-wd  iii  iiiiatomv — to  be  moved  to  Uie  porforniuice  of 
(wtwi!  ojiemtion  hy  the  wiiwj  of  duly,  yet  to  foil  in  the  ]Mrti- 
cular  soi-t  of  counigv  (us  wo  vt'iil  dv«igniite  it)  tliat,  according 
to  the  uNKuiiiptioii,  c»n  only  he  impnrt«d  )>y  ttiv  sight  of  bhwd 
and  sufTcring, — n»sumu  tlii;;,  aiul  ii  ca.sc  \i  made  out,  not  for 
viviocction  indci^l,  but  for  tho  abuntlfniinunt  of  a  profi'SiUon 
by  one  whose  temperament  in  so  p^-culinr. 

Were  it  possible  to  gnint  tiic  wise  of  only  one 
ready  aud  wilhiig  to  operate,  iitcowihlc ;  him  to  posseu 
requisite  knowledge,  him  to  favoni"  the  operation,  but  refusing 
to  operate  save  under  the  pro^'isu  thftt  he  uiif^t  be  allowed 
to  fortify  his  courage  by  a  preliminary  course  of  Wvisectioiul 
tortun- — then  tliert-  might  In.!  grouixU  for  takuig  hito  con- 
sidomlioii  the  following  <]uustion — Whether  the  bad  confid- 
ence of  ri-eklo.«iie»s  would  not  bu  better  than  the  absence  of 
aU  confidence?  This  is  a  mere  hypolhesi*  olnioiisly;  it  is 
}ne  beyond  all  probable,  even  all  posgil-k,  limits. 

No  greater  fallacy*  exists  tlian  the  one  that  assumes  a  con- 
nectiou  between  cruelty  of  di»]>o»ition  (whether  natural  or 
acquired)  and  the  abihty  to  conduct  witli  dexterity  and  $uc 
cess  a  surgical  o]ieration.  According  to  my  ex|>erieiice — and 
it  i»  not  small — the  best,  tlie  most  philoiophic,  the  most  reso 
lute  surgeons  have  each  possessed  a  nervous  syslt-rn  dehcately 
attuned  to  all  imprcsaons;  and  in  reiipect  lo  rliis  I  would 
licre  parcntheticiilly  remark,  that  I  nevi-r  yet  did  see,  and  i 
never  expect  to  sce^  the  delicacy  of  touch  so  inilispennuhle  to 
n  guiHl  operator  uModated  with  a  hard,  stolid,  uatmprusBioib* 
able  nertuiis  organisation. 

Thow  who  wouhl  strive  to  make  ns  belie\'c  tliut  a  cold 
nnd  Molii],  if  not  an  absolutely  cruel  dispoititioii  of  mind  and 
temperament  is  a  quality  to  bo  aimed  at  hy  o|)erttti%-io  sttrgeons, 
found  their  postulate  on  an  assumption  wholly  untenable : 
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Uif  aHsamplion,  namely,  Uiat  tlio  perfonnnncc  «f  ojH'rntioii* 
is  anil  dlioulcl  be  reganlwl  iw  ci^iiiititiiting  tht-  lu>i;b^-st  aim  of 
surgen',  the  iJeal  perfcciive  goul  to  wliicli  itur^cxl  vtlucatioii 
shoulil  tend.  The  Ie{);itjinate  aims  of  surgery  itru  not  in  this 
direction,  but  in  one  ilininetrically  oi'iKised.  Ijoc>kiiig  hack 
on  a  somewhat  lonj;  exiHa-jenoe  with  !(ur;?'0ns  of  many  gnulcs 
and  social  ranks — on  surgiioii!!  of  many  iintionalitius — 1  can- 
not call  to  mind  a  single  one  of  mark  or  ptuition  who  fai]«I 
to  own  that  a  surged  opi-mtiun,  so  far  fr(»m  liuinp  a  trinmpli 
of  sm-gical  skill,  implied  a  defect;  in  tho  mivm  of  bi-inj^  n 
tadt  acknowledgniv-iit  of  the  tniuttary  of  (li»ca*c  or  accident 
over  the  tturgeon's  curative  i>owcr.  Tliis  n-atoning  iii  in  the 
lu'gheat  defji-ee  ajiplicublo  to  amputations  and  excisions ;  but 
there  are  few,  if  any,  Ntirgical  n]H;nitions  to  which  tho  remark 
is  not  applicable  in  dome  mvasurc. 

So  far  tm  my  experience  enables  mc  to  judge,  surgeons 
high  niul  eminent  in  their  calling  look  upon  nil  the  class  of 
excisions  and  amputations  very  tiiueli  as  philanthropists  and 
atatenmcn  look  upon  war— as  a  necc«*aiy  evil,  tliat  is  to  say 
innepiinilile  I'nmi  the  comlilioiw  of  humanity  indcdl,  but  mill 
an  evil,  ami  lienee,  when  po.wiblo,  to  be  avoided.  Not  only, 
so  far  us  my  experience  extends,  have  surgeons  of  higlicst 
mark  sind  fume  been  men  of  tender  mental  or^rimiMition,  hut, 
what  i»  mon.',  the  most  highly  endowed  in  thi*  re^>cct  luive 
proved  theiiwelves  the  bcjit  operator.t. 

A>  aifonling  a  pertinent  illit.sti-ati<in,  an  incident  comes  to 
mind  that  may  here  with  propriety  be  Hlated.  It  wtu  n 
(]iiettton  I'f  removing  the  Kcaputa  or  bladehone  of  a  man, 
together  wilh  the  corre'tjionillng  arm,  on  uccwnit  of  di.teiuc 
underneatli,  which  hntl  CKteinled  Home  way  amongst  the  im- 
portant vesseU  of  the  armpit,  or  oxtUo.  Oi>cratioi)  was  finally 
decreed,  the  inlcmling  operator  being  one  who  then  was,  as 
he  still  is,  a  surgeon  atlacJied  to  one  of  the  largest  meti-o- 
palitan  ho.S])itats.  Thii  being  an  unusual  as  wall  as  a  terrible 
operation,  tho  proii|)ective  operator  set  about  qualifying  him- 
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sdf  for  tliv  ta»k.  By  wlut  maiii» — ^wliat  naininf^?  That  of 
vinsecdoof  AMonxDr  not;  tbtnigii,  if  Uie  practicQ  of  rivi- 
Eectaua  in  niil  iif  »aipc«l  dexterity  could  admit  of  paUiat«m> 
is  any  uuw,  tiua  mi^  hare  tM«u  tlte  uno,  ittasmuch  aa  ba^ 
tmam  tlia  blailetMtii)  sud  aceeMoben  of  a  doi^  and  the  blade^' 
Ikhm  will  aeemmam  of  a  nuut  then  is  a  very  closer  strao- 
tunl  «n»logr.  Tvt  no  aen«  of  duty,  no  conscioiiaDiss.  at 
vrhafc  wonid  Iw  a  titling;  uxsnuc,  prompU.'d  tlie  surgeon  -vriioiiL 
1  ham  now  iu  my  mind  to  opvrafat  npuo.  the  blailebone  of  a 
living  unimid.  Hu  rejuaticd  tu  tho'  dJawitin^^rDom,  where 
npuu  U>c  tr.uiqttil  »nd  uncoaaciois  dead  be  openxsd:  affisb 
and  again.  It.  iiu^ic  ItaM.^  dou*'  gpod  lo  eertata  taaa,.  who. 
profess  ifae  belief  th^  cruelty,  m'tlK-r  aotaial  or  ao(|uirDd^  a 
a  pcoGtable  qnality  in  opurstiTO  sorj^eunHr  to  have  visited  the 
dij^iecting-ixwui  that  day,  and  atudifed  the  uparator.  It  was; 
hoc  a  oorpsa  his  bright  scalpel  LocBtnlud—tiie  iiiicoaitGioui^ 
paiatoBO  dead;.  Yet  to  see  the  pale  look  of  raetulutv  uiigniah 
the  operator's  coontenance  wore — to  ootn  the  tai^  straal^ 
drops.  faUing  from  his  hn>w,  as,  j^loiicing  alteniaiely  frma  dtft; 
stop>watcb  beside  the  cur]Me  li>  .lunie  new  nsrflatioii.uf  artei^ 
iwwe,  or  vein  each  moreneat  of  his  delate  hand:ualmly  y«ti 
nipHlly  nud  iCMltUely  laid  bare,  be  :4fll  wodwd  on;  to  bava 
MMball  this  OS  I  saw  it,  wouKL  tuL\'e  left  au  impnmuDn-  twne 
to-bure  been  eradicated.  On  tlie  h^'potittsfis  of  enudty  bung 
needful  to  the  operator,  the  suifteon  whora  I  buro  so'vagnai^ 
sketched  would  have  ffvea  sauU  pnnnise  of  iiurinittini;  him- 
self well,  lie  was  tlien,  as  now,  recognised  us  imv  ufoor 
cbief  operative  surgeons.  Wlien  tJie  exdaion  liad  tu  ba  done; 
it  IMS  woll  done ;  rapidly,  as  behoves  an  operator,  wliu  ithnnkt 
ftoon  needless  pinloniration  of  suffering,  but  not  rt-i-klisttfly. 

Waoome  now  to  tlte  second  ]Kiint  ofdiscuastun — Wiiutber 
TtviieBtioQ  is  neeessuy  or  justifiable  for  tho  gencml  pnipoaai 
o£  science  t 

Irrefragahli!  us  is  the  chain  of  reasoning  to  my  mind, 
whutvby  1  niu  led  to  tho  omclusiou,  tliat  the  praeUou  uf  vivi- 
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'  section,  considered  aa  a  nwan^  of  tmpartiiig  aorf^cal  dtuitcrily, 
is  wltolly  uiiiicce;«ai'r^  Itenctf  unjustifiable;  I  iun  not  lessi 
fimi^  c«oviiKi-(l  tbat  thu  intercets.  of  science  juAtifjr  t'ari^ 
aactioiu  in  certiuu  vaaes  and  uiidur  cerhtiii  liniitiititms.  I 
haxe  no  ilifficully  in  cuioiiig  to  lIuU  coacluAiuii :  whatever- 
difficuJty  I  iatA  lias  rv&nuu-v  tu  ^a&  ddiiuiig  ai  ca^i  aa*L  tbye> 
in^KMiDf;  Bmttatiuus. 

Lest  the  general  admission  here  mack-  to  the  justJfiaUo^ 
□eas  of  viTusectioQ  in  aid  of  science  skoold  bc^L^t  u  iv^ni^uinea- 
in  coLtain  miiids,  unfavourable  to  tr.ui()uil  ItLVLTrti^itiiHi  of  tti& 
jMt^HMitioQ  on  its  merits  aJoue^ — I  will  cite  lui  iUiisUuldve  vt> 
ample,  concerning  which  it  will  surpriso  in«  amch  if  tlio  ves}-' 
strongest  disseutiontii  to  the  [iractice  of  rLviMK-tion  do  uot  ao-- 
cede  to  the  justi&ibleuess — ctcu  tlie  dutu — of  perfoemiiig  it. 
Here,  purlmiis,  it  mav  hv  desirulilc  to  cnlarj^'  tlio  fidd  of 
e,  so  OS  tu  toko  in  certain  can's  of  paiiMuflit'tioit;  nut 
M.'tiontil  trulj,  but  «o  far  appertaining  to  a  kindrt-d  ntti^ 
gorv,  tluit  their  conc«n  the  tvveliition  of  vitid  action  thrat^h, 
the  {uiiii-iutlicting  srrotinjr  of  living  antnuil  ocgHoixin.  Thw 
ease*  hen-  refertvd  to  belong  to  the  toxic  or  poi.-oti-iicrutiut^- 
ing  dsfmrtment  of  ph_vst(^og^ ;  thej- involve  Uie  mluiinistn^ 
ticMi  of  poUons  with  a  view  of  nutidnj;  their  efiects.  Il  BWtr 
be  that  the  ndministration  of  cei'tiun  poisoiK  a  attended  widi> 
s  diegK?c  of  pain  more  excruciatiag  thau  bus  ever  resultiKl! 

K vivisect  ion. 
he  field  of  debate  being  tlm»  cnlai;ged,  twO'  qontioiw 
lit  ihcnieclvcs.  The  first  is  un  nbstract,  the  second  a 
leal  (^nestion.  Is  it  jui^tifiahlc,  on  mond  grounds,  to 
inflict  pain  in  order  tluit  science  nuiy  be  advanced  f  or,  what 
cotncs  to  tlie  same  thing,  tliat  truth  may  be  revealed  ?  Th«fi^ 
ff  justifiable,  what  are  the  justifiving  limitst 

In  regard  to  the  tirst  or  abstraict  question,  i  must  hold  it 
be  nniwefsallgr  conceded ;  wherefore  ^Sm  Mcoad  iinntMn], 
ivolviiig  the  ittea  of  pain -iuHiction,  only  remains  to  be 
ilebiileO. 
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The  firet  limit  is  one  imposed  by  an  obrious  and  cver> 
present  moral  conrictioa.  I  assume  the  tacit  acquivsceuce 
of  everj*  rational  and  sane  human  being  to  the  general  propo- 
sition, that  pmn  sliould  not  be  inflicted — not  to  say  gratuil- 
ously,  hut  not  witliout  presumptive  need.  Animal  Ufi;  is 
v«y  procious ;  pain  is  hateful  Vivisection  should  obviously 
he  restricted  to  occasions  when  there  seem  no  possible  means 
of  revealing  tlie  truth  sought  by  any  other  class  of  experi- 
ment. He  who  recklessly  and  cruelly  adopts  so  terrible  a 
means  of  truth-rev<-lat!oii  us  vivisection,  unmoved  by  pity  for 
the  crt-atiin;  midcr  tlie  torture  of  his  hands,  thereby  pi'oclainis 
himself  untitt^nl  for  ihe  task  he  has  undertaken.  I'iiil'isophy 
hm  nothing  to  exjwct  Ceato  the  labours  of  such  a  man ;  let 
him,  then,  abandon  her  shrine,  cea^ng  to  desecrate  her 
tcm])le. 

Instances  tliere  have  been  of  foreign  pUj-siologist*  violat- 
ing thu  conditions  of  restraint  hero  laid  down ;  cmtiug  live 
animals  to  pieces  recklessly  and  remorselessly ;  operating  us 
a  sculptor  might  operate  upon  a  block  of  marble,  or  a  car- 
penter on  a  log  of  wood.  Has  science  been  advanced  by 
tlieAe  menV  have  the  fields  of  science  been  enlarged  tlirough 
their  cruelties?  Scarcely.  I  am  dUposeil  to  think,  in  no 
degree;  but  assuredly  the  jiliysiolofpcid  IrHth.i  revealed  by 
tht.-ae  men  are  no  way  com]iarab]e  for  extent  or  importance 
with  other*  that  owe  their  origin  to  men  who  shrank  from 
the  iufliinion  of  pain,  cvfn  when  they  deemed  such  infliction 
needful. 

Perhaps  the  whole  nuige  of  physiological  in(|uiry  ilocs  not 
present  an  example  of  a  truth  appertaining  to  the  nivTstcry  of 
life  ao  clearly  revealed,  so  fully  placed  beyoud  the  limits  of 
doubt  or  cavil,  as  tliat  of  the  dual  cuustructton  ititd  dual 
fiinction  of  tlie  spinal  ncrvea. 

To  apprehend  the  scope  and  purport,  of  this  subjvct,  let  it 
bo  understood  that  the  spinal  nerves  of  a  vertebrate  animal 
present  to  the  eye  a  certain  regularity  of  form  and  anangv 
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it  rtronply  prompting  to  Uic  belief  tbat  they  nre  tj'i>ical; 
1  that  ubsfnutifjiis  conducted  in  rvpirtl  to  thcni  nii^lit  be 
reasonably  expected  to  make  kuonti,  not  th«  functions  nf 
spinal  ntrrvi's  merely,  but,  through  aniilogj',  tlic  functions  of 
ccrtbrul  n«rvi;s  iilso.  Eiicli  siiuinl  ncni-  of  a  vertebrate  fttii- 
mid  join*  llif  sphiul  ninrrow  by  two  roots.  Kuch  of  these  is 
made-  up  of  ner\'Ou»  iilaments,  which,  after  tnivelluiR  a  short 
distnnce,  unite  togctlicr,  puss  into  one  envelo|>e,  and  lit-ncc- 
fonvanl  arc  regarded — anatomically,  though  not  physiologic- 
ally— a*  one  nerve. 

It  remained  for  Sir  Charles  Bell  to  discover  the  reason 
of  this  double  origin ;  and,  starting  from  this  diseovcrj',  to 
impart  the  elements  of  order,  method,  and  regularity,  to  a 
branch  of  physiolo^cjd  inquiry  that  had  up  to  his  time  beca 
marked  by  disorder  and  lack  of  method  in  the  highest  degree 
—  namely,  to  the  study  of  the  nervous  ^stem,  'neurolo^' 
as  it  is  called.  Inafiniuch  as  I  regai'd  (with  what  amoujit  of 
tmth  or  justice  others  must  dctermiue)  the  iavestigations  of 
Sir  Cliarles  Bell  on  tlie  nervous  system  to  have  ended  in 
bringing  about  the  grandest  revelation  to  man  of  coordina- 
tion between  stnictural  fomi  and  ^Htal  fiuiction  e%'er  %-ouch- 
aafed,  I  may,  it  is  assumed,  be  pardoned  for  dwelling  upon 
this  case  somewhat  at  length ;  and  in  order  that  my  observn- 
ions  may  be  fully  intolUgiblc  to  all,  whether  con^■er5ant  with 
inatomy  or  otherwise,  some  preliminary  statements  must  be 
made.  Referring  to  the  double  origin  of  each  spinal  nerve, 
attention  is  now  directed  to  the  anatomical  circumstance,  that 
rwherca.'*  the  anterior  noiTous  root  has  the  appearance  of  a 
Imple  plain  nerx'ous  chord,  tlie  posterior  root  has  more  the 
ippcurancti  of  u  chord  thnt  has  had  a  knot  tied  in  it.  The 
'posterior  root  is  furnished  with  what,  in  anatomical  langungo, 
called  a  'ganglion.'  Out  of  thu  knovrledgo  of  ihid  come 
portunt  deductions. 
Physiologists  had  speculated  upon  tlie  nsc  of  uervoos 
ganglions  prior  to  Sir  Charles  Bell;  bad  even  attributed  a 


44* 


VJVlAECnoS. 


siMofic  me  tD  tbom.  When  bo  br;!an  .In*  neorine  uiqniries 
iho  pvnkat  briinf  in  tbc  ok  <4  frimglimn  wn,  llial.  tbn 
won  endowed  wiUi  tlir  ninclion  of  vnttffif:  off  Uiu  pnurr  ir 
Xnad^'  «f  auMWKioa  from  mjr  iktvo  u)m>i)  wliidi  tlwv  might 
«antt,  iMTMg  ttodi  norve  andowvcl  witlt  titi;  faculty  of  aaliira 
only. 

Slightly  to  lUiticipatc  the  flrvrUtpmcint  to  wludi  ■  syttc- 
•aatki  itM]uin-  into  ttw  cxpenoMOts  nnd  csondnstuns  i)f  Sir 
OihHm  Bell  OH  tin:  marvam  ii^alan  wonld  lead,  it  n-ill  k 
oonvciikiit  to  unnooncc,  in  tlii!)  pliicc,  tluit  the  jinat  British 
|>hy«i4>lugi»l*«  ex|turimunts  lod  Itin  to  a  deduction  tbo  veiy 
conwrw  of  thst  (usijpii^  bv  |)rfiiil«iiu  baHef  oonceniiug  tbe 
a!«c  nnd  undowiwnt  ot'  noiroitK  gitii;cl)<inft.  He  ]iro%'C(l  tlie 
pwAerMf  tv  grni^ionatod  root  of  m  ti]»nal  nerve  to  be  msik- 
■ttp  of  seii»itJvc  £\iiK*  cxchcdvidy ;  whweas  th«*  anterior  ir 
Bon^Bnglionoted  mot  he  pmved  to  be  tnado  uj>  of  motiir 
Gbra  exclfuively.  Next,  having  ertenfed  biK  in<]iuriu>  n 
dio  -oereliral  nerves,  be  CAioutuiiUr  catoo  In  the  cifflcloaim 
thai,  functianiilly  n-punlnl,  tlievirere  n-nunotricnl  witb  tin 
spinal  nerves;  diffciinf;  from  the  latter  in  inechBliiai]  tr- 
nagement  of  ports  truly,  but  eonfnnning  to  thi:  t%-pical  urdW 
nance  tbnt  eensitivc  nervous  tibie  shoultl  e\'er  be  nnocialcil 
with  ganglinnif  iien'oois  matter. 

ilfre,  then,  was  e6ected  not  onlj-  ■«  wefy  grand  but  a  way 
clear  phyaioloffieal  (lisoovery.  It  has  nothing  %-eilftl,  anrtj'j 
or  indeterminate  about  it.  The  truth  standi!  rtrvL-alcd  in 
aharp-cut  prominent  ontlincs.  It  is  canpanUile,  in  tlnM 
Rpect,  to  any  geometrical  truth,  such  as  the  eqoaUt^'  U 
the  thrco  aagks  of  a  triangle  and  a  pair  of  ri^bt  ai>;(lBS  or 
the  eqnalit)-  botn-ccn  a  large  atpiare  on  the  hi7>othennw  and 
Jhe  aun  of  the  two  small  sqnares  on  the  ti«x>  Nihw  of  a  tif^ 
wiglBd  triangle.  The  demoniilnLtion  scxMiitq)lnl»Ml  by  Sir 
Obaries  Bell,  moreover,  so  far  from  having  been  prMaplud  nr 
leil  up  to  by  (iUMiverieti  tliat  haxl  preceded  liisi,  tan 
foondod  tbcrcon,  was  Jiamctcically  oppoeed  to  t 
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and  aasnredEy  not  proin}i1«d  by  tlic  fonn«r.    All  who  hm-o 

.     Iiad  at  any  time  to  concern  tl>emsc]veft  witli  the  unrnvellhig 

I     tif  truth  by  experiment  leailing  li>  tn'itlonr^,  will  lie  at  ito  loss 

L.Jto  apjtrccintc  at  its  full  worlli  a  (ItMnomttrntion  aiTivcd  -at 

■^mdvr  such  u  combination  of  circumKlaiic«a. 

^^pttt  may  be  reasonably  apprelicn<te<l,  that  a  iaW  and  jutit 

.Bppredation  of  the  ii'sliie  of  the  knowledge  oonreyed  l^fdie 

■discovery  that  the  anterior  ntol-filameiita  of  a  .ipinal  nene 

arc  wholly  motor,  whereaa  the  iiosteriur  root-iilaincnts  are 

I     -wholly  sensitive}  will  foe  impoK^hle  to  one  except  he  lias 

1     midetgoiie  mcdicfll  tmining.     I  must  thei'efore  boj;,  by  rpos- 

I     •taIuto,4lic  ci>tii?eHsioii  of  tJiat  valno. 

I  Thv  concession  made,  then  will  the  conclu^on  be  obvioos^ 

I  tliat  tlic  discovery  effected  by  Sir  Charles  Bell  could  only 
tiavi'  Im-oii  arrived  ttt  by  vivisection.  2so  apparatus,  save  thtit 
of  living  animal  organiiitD,  couid  have  been  made  to  reveal  ft 
functi'm  appi^rtaining  to  anhnal  life.  Ko  cx}ieriment,  short 
of  ojMrjiting  upon  a  living  s]>ina]  chord,  could  have  made 
known  the  separate  and  respective  functions  of  the  anterior 
and  ipost4;rior  spinal  roota. 

So  soMi  OS  the  idea  of  dually  of  function  corresponding 
with  dnality  of  form,  in  the  origin  of  these  spinal  ncn-e^ 
had  suggested  itself  to  Bell,  the  [immptbigs  of  curiosity,  tlio 
low  df  truth — all  tlie  complexity  of  impulses  and  motives,  by 
wbiuh  an  experimentalist  is  urged  along  in  his  expanmental 
coarse,  lie  hardly  knows  how  or  wherefore  —  must  iuwe 
templed  him  to  solve  by  vivtscclioa  thr  suggested  mystery. 
TIk)  tviiiptatiuii  most  iiavc  been  one  of  a  force  and  eoergy 
and  wildncss  beyond  general  ability-  to  conceive.  XHd  Six 
•diaries  Bell  readily  yield  to  tlie  temptation — legitimate  al- 
tlwtigli  1  submit  it  to  have  been?  Dul  he  lay  hold  of  the 
fet  brute  ereature  that  fell  in  liis  way,  and  vivisect  that 
creature  t  By  no  means.  lie  distinctly  gives  bis  readon  to 
understand  tkat  he  long  defcired  the  performance  of  an  cs- 
perimcat  which  would  have  5i>lvi:d  the  question  that  liod  pre- 
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Mnt«(l  iuelf  to  bis  tnind,  in  considcratiun  of  U>e  dingKealJe 
nature  of  tbe  erqierimeiit,  becaiue  ofAewdtg  «fk,  Vr'ben 
at  length  the  pbysiolagist'B  mind  liad  adoptiKl  tlie  rawtre  u 
i^rate,  avettcbrateminnlwaseboMO — aniblufr'-W)  atuuial 
with  a  ncTvotu  system  bos  ddicatcly  amenable  to  paio  iban 
is  tliat  of  man)-  TETtcbnitr  animals  which  have  wmetimcs  beai 
made  Xhe  subject  of  rirlwctioiuil  cxpcriment't — <1'%S  cata, 
honea,  and  astei,  for  example.  "nteD,  whilst  fiuthcr  prme* 
eating  bis  inrestigatioDS,  Sir  Charles  BcU  foBiid  tbnt  it  was 
qnito  postdbtc  to  make  the  or^tiii.im  rifa  rabbit  iv%'e«l  the 
CTuciol  truths  he  noctled,  nndvr  circumstances  of  vivisection 
which  n.-(lucc<i  Miffcring  to  a  minimmn.  Tbe  amount  of  suf- 
fering wiLs  liL-low  that  commonly  experienced,  iii<)ee<t,  by  ani- 
roab  whilst  being  slauglitered  by  man  for  tbe  purposea  of 
food.  He  wxin  came  to  operate  upon  rabbits  made  inseo-tible 
—w  rather  stmmed — by  a  blow  delivered  on  the  bsuk  of  tlie 
head.  Subseqoently  Bell,  as  wdl  as  the  majority  of  other 
<s[])mnient«rs  u)>on  the  nen'ous  siF-stcm  bv  TtWscction,  xaeA 
frogs  for  subjects.  Ilabbits  bt^g  vertebrate  animals,  having 
\-ertebral  nerves  of  the  ordinary-  bifid  type,  present  tbe  nee^ 
fill  conditions  of  research :  whilst  frogs,  being  endowed  with  a 
low  tierv-ous  organisation,  their  $[uoe|>t)bi]ity  to  pain  b  low 
in  a  corresponding  degree. 

Is  it  incumbent  in  Om  place  and  on  this  occason  to  di>* 
chiim  tltv  tenet  of  belief,  or  rather  of  poetic  expression,  where- 
by it  is  atHnovd  that  all  animateil  being»  are  nwccptible  to 
pain  in  an  eiiiial  degree?  'The  poor  beetle  that  wc  tread 
upon*  does  not  feel '  in  corpomi  sulTi'mtioe  a  pang  as  great  ai 
when  a  giant  dies.'  No  uiibta»40(i  jMirffiii,  coining  to  the 
present  inquiry  with  an  antotint  of  anatomical  an<l  physiolo- 
gica]  knowledj^  competent  to  tbe  occasion,  can  entertain  a 
doubt  as  to  lliai  point.  Speaking  approximately,  and  for 
gpncral  purposes,  it  may  be  affirmol  tliat  the  ca])acity  of  an 
animal  for  physical  i>ain  is  in  a  direct  ratio  to  tbe  intellectual 
intelligence  of  such  animal.   A  leech  may  have  its  tail  cut  off 


when  sacking,  and  not  desist  from  siicliinp;.  A  sti^Mer  nmy 
have  a  leg  amputated  witliout  st'cmingly  ititiirfi-ring  with  its 
imnu-tliate  appetite  for  a  fly;  and,  to  take  n  mther  extreme 
casOf  a  bull-dog  (i^liicli  is  a-simredly  not  tlie  miwt  intelligent 
among  the  race  of  dogs)  may  be  lientcn  and  kickei!,  willimit 
seemingly  heeding  tliat  lusnge,  if  at  the  time  Ills  fangs  be 
cloited  npoii  an  antagonist  or  a  victim. 

At  this  [lolnt  the  investigator  does  not  fail  to  apprehend 
that  what  I  have  called  'analogical  ^'ivisectioll'  can,  in  the 
examples  at  least  of  pliysiological  Inquiry  already  contem- 
plated, be  iise<i  with  cflect.  In  proof  of  this,  accept  tlie 
illustration  of  a  fi-og  Itcing  made  to  reveal  tlie  conditions  of 
nervous  arrangement  and  nervous  energy  in  a  liuinan  being. 
Vaiions  palliati\'o  and  suggestive  thought-s,  moreover,  arise, 
predi^sing  the  human  mind  to  tolerate  vivisection  for  acten- 
tiiic  uses.  In  tin-  first  place,  palliative  thoughbi  hn^id  on  the 
obvious  infrequency  of  tlie  need  for  having  recourse  to  these 
physiological  vivisections.  If  it  could  have  been  show  n  that 
vivisection  is  needed  to  giw  aid  in  operating,  then  a  case 
would  have  been  made  out  for  the  frequent  performance  of 
vivisection.  Kverj-  Buccessivc  student  would  bo  called  upon 
to  a«(|uire  the  faculty  of  dexti-ously  operating,  by  perform- 
ing the  necessary  vivlsectional  tortures  each  one  on  his  own 
bdtalf.  Tlierc  is  clearly  no  parallel  need  to  this  in  the  ac- 
<]aisitian  of  physiological  knowledge. 

A  fimtlarneiilal  truth  onee  prov«l,  remains  proved  for  ever. 

What  chemist  now  ever  thinks  it  needful  to  burn  diamonds 

in  oxygen  gas  to  satisfy  himself  that  the  result  of  sneh  com- 

biLStion  ia  carhonic  acid?     What  physiological  student  neetl 

give  himself  the  trouble  (to  take  no  otlier  grouiKl)  of  operating 

upon  n  living  animal  in  order  to  prove  {what  no  one  doubtit, 

'    or  for  a  long  time  past,  luiit  doubted)  that  the  anterior  root  of 

a  spinal  nerve  ia  a  motor  root,  whereas  the  posterior  one  ia 

I   made  up  of  sensitive  filaments ','     This  observation,  however, 

'    muat  not  be  construed  as  signifying  that  an  experimenter 


It  is  OH  that  I— ehew  of  phyaolop 

i^oa  the  niiiifa  mA  ■wlwil— liBgn  of  aU 
■    - «    •    »  -   « 

^As  pnos  flt  kndMnBo^  is  sonHhBM  RpreMntwt  ■>  Mii^ 
mj  itm^  I  do  Bot  coiK«<]e  the  tmtb  of  tlut  doctdae, 
ihmf^  fnlhr  aeqaestn^  if  for  the  mpuiiiwi  '  kaemkigt^ 
sBBinptioQ  of  UHnleage  w  sonsntBtad*  It  is  onw  ■ 
tendencj:  of  Toimg  raen  to  think  tbesnsijres  competent  to  the 
■nvestigetton  of  reoonfte  pnbletas  tn  sdenoe  brfbre  tixy 
hoTp  masternl  ptritniBann  that  klone  caeiA  give  pnaaap' 
tire  hope  of  auoceos.  In  thb  vaj,  and  actuated  br  Ah 
mntn-e,  I  have  seen  yoong  tnon,  not  naloraDr  cmel,  nrgcd 
to  ihe  prarliiie  of  vhrisection  under  the  belief  that  they  were 
aeqnitting  thcniseives  of  a  needful  tboagh  disagreeable  dutj*. 
I  have  seen  this,  bnt  rarely. 

Having  recognised  as  jostiftable  the  aid  of  ririsectkin  pQ^ 
sued  in  th*  interests  of  scientific  advancement ;  bedng  fiilly 
improwyl  wilii  the  desirability,  not  to  say  dnty,  of  restricting 
that  motU:  of  irninirj-  w-ithin  the  narrovrest  profitaltle  limits; 
recognising  too  the  force  of  the  general  proportion,  that 
it  is  iiH-x[<cd»CTit  for  individuals  scientifically  inclined  lo  bo 
impixk-cl  in  tlieir  cxperimeiits ; — ini]in-~vied  with  all  thif,  I 
am  conscious  how  dtfficnlt  it  is  to  miggi-st  prac-tical  n)cans 
whereby  the  scntimonts  liere  expnssed  in  n.'garTl  to  vrri- 
nctaon  mny  find  pnirtical  a])i>5icatton.  I  am  of  opinion  thrt 
tilte  muims  of  acquiring  knowkdge  ought  to  be  regarded 
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ma  Axcoptional  meami,  and  one  to  bo  dealt  vritli  exce]>- 

I  would  be  found  amongst  the  foremost  to  coutem^ilate 
viih  horror  the  conli]ij!«iicv  of  an  indiridual  who,  iinpreaaed 
by  the  belief  that  he  had  a  special  call  to  the  dejuutniont  of 
pbysiolc^dd  science,  yet  unprejiared  tJirongh  previous  edu- 

I  cstioa  to  profit  by  any  e^Hdcnoc  the  organisation  of  a  liritig 
animal  might  be  made  to  reveal,  shotdd  tami>cr  nncheckcd 
witli  animal  life,  and  inflict  pain  recklessly,  by  vinacctiou  or 

I     otheryisc. 

^B     I  think  that  no  detriment  vfould  accrae  to  science  if  an 

^^tct  of  parliament  weve  ])as»cd  restricting  vivisection  to  medi- 
cad  school^  i-egist^rud  a.*  sucli,  aiul  anii.riuihlo  to  U»e  anpei^ 
vision  of  the  in^ctor  of  anatomy.  I  cnii  imii^ite  cxoc^tionul 
caaes,  to  the  circumitimces  of  whidi  it  were  ^'cll  that  the 
provisions  of  sncli  an  (K,t  of  ]inrliamciit  <lid  not  apply.  I  am, 
monjOM^r,  aivan-  ihnt  such  an  act  cuuld  not  be  easily  woixlcd 
ao  as  to  av<ud  Ii^gixlatirr  nuMnrriage  through  ridicule  Ltto 
rally,  the  garcLiier  who  cut«  an  cartli-worm  in  twain  is  a 
vivisector;  so  'n  an  angrier  who  lacerate  an  earth-worm  on 
faiK  book.  A  really  efficient  act  should  be  loosely  worded; 
it  should  avoid  all  recondite  definitions.  The  iutcrprelatimi 
of  it  in  every  separate  case  sliould  be  made  under  the  light 
of  common -scn^-. 

I  appruh<;nd  that  neither  here  nor  abroad  is  the  practice 
of  vivisection  in  aitt  of  trientijio  inquiry  ao  commonly  per- 
forrowl,  or  so  cruel  in  its  results,  as  to  call  for  stroiif;  rcpre- 
bciisioit-  I  apjirehend  that  it  is  to  nviseclion  jtcrfonned  in 
furtlicrance  of  o(>erativc  dexterity  by  veterinary  surgeons 
npuii  wliicli  the  oj)probrium  of  civilised  humanity  s)iouId  be 
concentrated.  I  hold  that  vivisection,  to  this  end  employed, 
is  a  Btapiil  misapplication  of  a  cruel  mode  of  experiment;  that 
it  is  a  practice  usek-as,  not  merely  to  the  operator,  but  iuju- 
rions,  for  reasons  already  set  fortk  I  hold  it  to  be  one  in 
whose  defence  no  itrgnnient  can  be  adduced  that  does  not 


*62  VIVISECTION. 

admit  of  being  easily  disproved  and  set  aside ;  a  practice,  con- 
sequently, that  ought  to  be  put  down,  if  needful,  by  the 
strenuous  force  of  law. 

The  Eoyal  Humane  Society  some  years  ago  offered  a 
prize  for  a  thesis  on  vivisection.  That  prize  was  awarded  to 
some  writer  who  denied  the  utility  of  vivisection  in  any  case. 
I  am  not  able  to  concede  so  much,  and  am  farther  of  opinion, 
tliat  such  extreme  rulings  injtu^  a  good  cause. 

As  a  nation  we  are  strangely  inconsistent  in  our  ideas 
of  companion  to  animals.  Reprobating  Spaniards  for  their 
bull-fights,  we  tolerate  the  cruelty  of  bleeding  a  stag  pre- 
paratory to  the  Epping  Hunt  to  check  the  power  of  his  run- 
ning, and  in  this  way  accommodate  him  to  the  Cocknqr 
sportsman,  whom,  left  t«  his  native  vigour,  he  would  out- 
race.  Again,  is  the  Boyal  Stag-Hunt  establishment  not  a 
barbarism  unfitting  the  reign  of  a  Christian  sovereign — 
»V  fortiori,  a  female  Christian  sovereign  t  To  hunt  a  wild 
deer  is  one  thing ;  to  hunt  a  tame  deer,  reared  in  a  paddock, 
and  carted  to  the  starting  place,  another. 

I  would  rather  perform  Calcraft's  duties  than  be  master 
of  her  Majesty's  stag-hounds.  The  first  office  I  would  accf^t 
at  a  price ;  the  latter  at  no  price.  Bather  let  me  eat  work- 
house gruel  with  a  wooden  spoon. 
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If  that  qtiostion  had  been  proposed  to  any  cliemist,  naturalist, 
or  astroiiumcr,  twciitv  years  ago,  the  reply  luiglit  have  bwn, 
'Who  knovrsT*  If  the  chemUt,  naturolUt,  or  astronomer, 
had  becti  farther  (juestinncd  as  to  hU  belief  whether  science 
of  any  kiinl  might  not  probably  somo  day  inform  us  of  tite 
Min'ii  composition,  liv  wotild  have  n&suredly  answered,  'KoT 

To  have  replied  otherwi^,  indeed,  n-oukl  have  seenuxt 
unsoimd  and  ignorant.  Witli  wliat  reason  conl<l  it  liavc  boon 
cxpeeteil  that  any  jiortion  of  llic  sun's  nmtcrinls  w<mld  reveal 
tlieir  coniposilioiL  to  mortal  scn^'?  Tlic  nuion's  conipoiiition 
woulil  have  ttcemvd  a  far  more  promising  subject  of  iiiijnir}'. 
Occasionally,  aerolites  or  metallic  raaases  fall  to  iia  from  ahoii-e. 
Wlience  they  come  is  alill  uncertain.  According  to  one  theorj', 
they  are  assumed  to  have  orij^inally  belonge<l  to  the  moon, 
uid  to  liave  been  thence  projected  by  volcanic  eruption.*,  so 
far  as  to  come  within  reach  of  the  earth's  attraction. 

Many  of  this  class  of  boiliea  have  been  collecle<l  and  ana- 
ly«eil.  Their  constituent's  have  been  made  known  tlirongh 
the  (iirect  evidence  of  chemical  analysis;  therefore — only 
granting  their  lunar  origin — a  portion  of  the  moon's  consti- 
tnent^  will  have  been  revealed.  I  am  aware  that  most  of 
tiicM!  aerolites  arc  now  supposed  to  belong  to  fragmentaiy 
asteroitU,  coursing  in  planet-liko  orbits  through  our  solar 
^rstcm ;  hnt  the  very  fact  of  their  Imviiifj  been  taken  for 
lunar  productions,  shows  that  the  materials  of  the  moon's 
■tmcture  were  not  dceme<l  wholly  Iwj-ond  »nir  obscr\'HUon  or 
comprehension.    These  fragments  only  were  thought  to  con- 


in 


THAT  IS  TBE  ^TS  lUDS  OFT 


finn  OQT  MednaoDS  ss  to  tlw  hidob's  pfajTskal  stractore  ts 
uluu  I L J  liv  tbe  tekeeopc 

But  aa  far  the  son — nincty-foiir  fpittintw  of  miles  anj" — 
Aera  Bcenied  do  bope  that  wc  sboold  ever  mcceed  in  tnaJdag 
a  cbwf  ehcnaical  acaaaintuKeslup  with  biin*  Tliis  has  stHl 
beeo  ?B«cted ;  and,  wnhoot  f^nn^  a  dvtailed  oamttin)  of  hoa 
it  hss  been  ^ectod,  1  ifaaU  do  mil  to  egotaaf^ate  the  bomis 
oT  mnoa  kdA  acqnatDtaoocch^  «o  to  fti,  that  rabsist 
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Filstir,  wc  maintaiD  a  bond  of  acqoaintanceship  with  tlie 
son  tfaxDO)^  the  inttxvcotioa  of  the  Ii^t  that  """""t^ft  fmo 
bim;  and  this  we  na^  (lenominah.-  the  bond  of  popnfar 
■Mii»i n»t>i>i-«Miti ip  Between  our  sreat  Imnluarv  and  Uie 
phikMopba*,  theft!  is  another  bond  of  ■  unnintiiwrihif — the 
force  of  grantation. 

^^1>e^eas,  bowerer,  any  oooaidetable  knawledf^  et  the 
lawi  of  gtaviutioQ  ret^uires  close  study,  a  conaiilgahle  koow- 
lei%e  of  the  properttu  of  light  a  ibrced  upon  ut,  wilUo^ 
Dnmigh,  hj  the  very  ooastroctioii  of  our  ej ei,  aod  the  oecus- 
sities  of  our  existence. 

Ajttnaamm,  long  ago,  rcMoiting  upon  &ct8  to  whidi 
tbcir  expennenta  led  then,  came  to  Uk-  concltuion,  that 
the  son,  Kfrarded  as  a  whole,  b  lighter,  wh'  fur  tiia,  than  tbe 
earth ;  only  about  a  fourth  of  the  earth's  weight,  indeed. 

To  put  the  case  in  another  way:  a^soming  that  the  whole 
nateriaht  of  tlie  sun  could  be  intiinaiely  uiini;l«d,  so  as  to 
yidd  an  average,  and  then  a  piece  cut  out  wf  the  mm  exadhr 
as  t>ig  S5  our  earth,  such  piece  would  only  weigh  about  one- 
fourth  of  that  our  ovru  planet  w^hs.  To  explain  in  what 
manner  tbe  neighing  of  the  sun  luu  been  r&ected)  would  be 
ulUi^-tlier  impossibk-  here. 

The  weighing  hat  been  accompliisbcd,  and  accorapli»hed 
throngh  gravitatioa ;  and  this,  until  t-cry  n:<eent]y,  waa  idl  wa 
knew  in  re^rd  to  tbe  conipottition  of  tb«  sun.  AVbetber  H 
Were  made  up  of  materialit  wholly  different  from  thoea  of  wb 
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planet,  or  whotlicr  of  niateriiib  i(lmitic4il  in  iintDre  whli  some 
of  those  orwhicli  the  i^oi-lii  u  roiiipo«o<l,  wiu  bovoiid  the  scope 
of  ittimxn  ken,  itiiit  ftecnied  likvlv  to  miiiitn  no.  Tho  lijihter 
weif;ht  of  the  ami  i^otiveveU  no  iiifoi-tniitioii  &*  to  the  nature 
of  tlie  niutcrials.  TIte  proportional  w^ght  of  tliu  same  tJiinj^ 
Toriea  occofling  to  Uie  ainouitt  of  lieat  it  has.  For  example^ 
BUtal»— tlic  very  heaviest  class  of  bodies — can  hy  tlio  aid  (rf 
[flufficieat  liv^at  be  driven  into  vajioiir;  ami  vapours,  as  vre  all 
koovr,  are  characterised  br  their  ligbtjtesa.  So,  it  might  he 
thai  the  suu  wa^  composed  of  inatcriaU  naturally  hcav-y,  but 
cxpauiled  to  lightness  by  heat ;  or  it  a^aiit  might  be  tliat  tlie 
ttun  vni»  coni[}ose<l  of  materials  iiuturiUly  light — Light,  that  is 
to  say,  at  ordinary  tc^inperatures. 

I^ong  ago,  the  opinion  began  to  prevail  tliat  tiie  aim  was 
a  ]itolt<:n  qio^  of  Sre ;  and  a  very  rational  opinion  to  roost 
people  t^is  will  seem  to  be,  con&ideiing  tlie  Iieal  and  light 
ever  evolved  from  the  great  centre  of  onr  sy»te»u  Tlten 
I  •ftenranls  came  a  period  when  that  opinion  ffll  pretty  mncb 
into  the  bock-groaod  amongst  philosophers.  It  was  or^^cd 
that  botli  heat  and  light  might  he  pnHlucud  by  an  orb  neitltcr 
inonlinatety  hot  nor  luiniuou;t;  nn  opinion  that  could  never 
have  giuned  mucli  acquiescence  by  tiic  unlcarnod — mnchj 
pliiloMplucal  n!lin«.-mcnt  of  thought  being  needed  to  recondlei 
the  mind  to  the  notion  of  hcftt  and  light  Iwing  pro<luced  by  » 
body  of  itself  iiuUier  hot  nor  luminous. 

Snch  continued  long  to  be  tho  auin-total  ofotir  knOTvleclge 
ill  regard  to  the  »tin's  compoitition.  Doubting,  s|>e>.Tulating^ 
we  Uved,  but  never  hoping.  Philosupliei-s  little  knew  what  a 
glorious  discovery  wiu  in  store  for  tliem. 

Everybody  know*  what  I*  meant  by  tlm  term  '  prismatic 
spectrum,'  llic  wondrous  coloured  unoge  thrown  upon  a  screen 
when  a  jet  or  thread  of  white  light  is  amdywd,  or  unravelled, 
so  to  Epcdk,  by  means  of  a  tnuvjmrviit  iriaiigulur  prism. 
\Vhatevcr  the  source  of  light  may  be,  provided  it  evolve 
white  light,  a  coloured  spectrum  may  be  [iroduced   by  tlw 


tss 


WHAT  IS  THE  SrS  MADE  OF  I 


agency  of  n  tiiaiif^ulur  prism.  Titkc  lioed,  then,  of  tlic  ful- 
lowing  fact;  for  iipmi  «  full  comjiivlieiision  of  it  ii  fiooJ  deal 
Itiiige.-^  A  veiy  miiiiijKulmil  fact  it  may  seem,  but  tlie  plii- 
liMO])h<.T  looks  upon  cvi-ry  fiicf,  evciy  i-vvclation  iif  truth,  as 
linriii-r  iiniiortftiiti'.  The  iifipliciiUon  of  it  may  not  co«nie  to- 
day, to-iuorrow — not  in  our  lime  perlinps,  or  it  may  be  not 
for  ccutnrii^  after  our  time,  but  come  lutsurudly  it  will ;  fof 
facts  nru  Iixws,  uuil  tlic  laws  of  nature  urc  imprussud  by  Ood, 
and  He  docs  iiotliin^j  in  vtiin. 

Thv  fact  to  which  I  would  ilircct  att«>iitioii,  is  the  exig- 
ence of  ci-rluiii  hl;K'k  transverse  lines  across  the  solar  spec- 
trum, nnd  only  across  it.  If  si>inu  sufficiently  powerful  hght 
be  substitutvU  fur  that  of  the  sohir  rays,  then  tlie  jmrtjcular 
black  bands  uow  under  cou«deratiou  urc  no  longer  dcrv 
loped. 

It  ia  important,  moreover,  to  note  that  the  black  solar 
spccti'al  bands  never  vary — are  never  altered  as  to  their  n\»- 
tive  position.  This  &ct  vras  noted  nnd  recorded  in  thu  annaU 
of  science;  for,  whenever  the  philoaopliei*  notes  a  constant 
occurrence,  he  Ireasun-s  it.  Not  nufR-iinently  such  troasua-*! 
stores  of  truth  are  ]irejrikant  uitli  uiarvellims  revelations; 
though  at  the  time  tliuir  full  meaning  and  hL^arinj??  may  he 
unknown.  So  much,  then,  for  the  aforesaid  black  spectral 
bands.  Pi-emifiing  that  they  were  first  reitmrlted  by  Frautu- 
hofer,  and  from  that  eircnnislance  tiny  liavc  always  been 
called  J-'ruuenliojW»  liamln,  I  will  lca\ft  theui  for  a  time — their 
consideration  to  be  resumed  hereafter. 

I  must  now  record  the  evidence  of  certain  cx|>erimcnt« 
that  will  .'seeni  tu  be  a  long  way  removed  from  tutytlung  con- 
nected with  tlie  sohir  spectrum.  Nevertheless,  their  evidence 
— joined  by  and  by  to  the  evidence  furnished  by  Fraueu- 
hofer's  bnnib — will  hereafter  rewal  to  us  the  great  secret  of 
the  suii*s  comjiositioii,  in  purt  at  least. 

Did  you  ever  ace  a,  ilisplay  of  artificial  fireworics,  wouder* 
m^  in  what  manner  the  beautiful  6ame-tinta  were  prodiu^f 
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Did  you  cvor  see  au  old  woman  throw  a  pinch  of  salt  upon 
the  fire  *  to  clear  tlie  fire,"  as  kIic  said,  before  setting  on  the 
gridiron  t  Did  you  ever  push,  by  design  or  inadvertently,  a 
bit  of  copper  amongst  bm'ning  coals  or  into  a  candle-flame? 
The  evidence  of  the  fireworks,  tUo  salt,  and  the  copper  wire, 
all  goes  to  prove  one  and  tlie  same  thing — namely,  that  each 
and  every  metal,  as  a  rule,  bums,  evolving  Ha  own  peculiar 
tint.  Wliat  uiet.alii!,  ov  what  composition  of  metals,  enter  into 
ornamental  fii-eworks,  we  will  not  hciv  st"p  to  investigate; 
but  let  it  be  understoood  thai  eaeli  metal  connnunicatus  to 
tlame  its  special  hue. 

The  second  and  third  illnstrations  (both  very  simple)  «© 
quite  Hufficicnt  for  my  purpose.  The  old  woman's  pinch  of 
sail — ^ibouhl  you  witness  that  experiment  again,  if  not,  you 
cun  perform  it-^will  be  observed  to  tinge  the  fire  yellow; 
and  S",  if  you  dip  a  bit  of  string  into  some  salt-and-water, 
tlien  dry  it,  and  when  dry  plunge  it  into  the  flame  of  a 
candle,  the  flame  will  actjuire  the  same  peculiar  tint  of  yellow. 
And  «o,  if,  eross-i^uestioning  nature  still,  yon  take  some  of 
that  licautiful  and  very  curious  metal  wliicli  enters  into  the 
componilion  of  sea-salt,  and  wbJch  is  'sodium,' — if  yen  take 
some  of  that  metal  sodiiun,  and  set  fire  to  it  in  a  small  pla- 
tiniini  »jioon,  it  also — the  mctai  Koditim — will  be  seen  to  bum 
with  a  flame  having  the  same  tint  of  yellow. 

Similarly,  the  cxjierimenter  woiild  find — were  he  to  twko 
tho  trouble  of  iierfonnlng  the  experiment — that  copper,  and 
every  pRtpiirnlion  of  onpper,  btmis  with  a  green  flame.  In 
order  t<i  perceiw  the  distinctive  tints  evolved  by  i-espectivo 
lUftals  undergoing  combustion,  no  appiinitns  is  ueeeMUr)-; 
but  it  is  only  by  the  aid  of  an  electric  lamp  and  a  triangular 
prism  that  thr  fall  beauty  of  the  tint  luii  be  made  manifest. 
Then  will  it  be  seen  that  sodium,  when  burned  in  a  little 
charcoal  crucible  witbiu  the  electric  lamp,  develojis,  on  the 
yt^ow  portion  of  the  sjiectrum,  a  still  yellower  band ;  that 
copper,  similarly  burned,  produces  on  the  green  part  of  the 
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spectrum  a  still  j^rvcner  band ;  and  so  ou — ■  particulur  band 
or  bands  for  eacb  particular  mctaL 

Aad  tliis  in  tmrious  tuo,  \h.  that,  if  two  or  more  metals 
be  coDsumcd  in  mixture,  sucb  as  brass — a  mlxtiirv  uf  copper 
and  zinc — for  exantfrfc,  the  prism  picks  out  (so  Ut  speak)  the 
rajs  |iecuUar  to  each  tnetal,  depositing  them  in  thi-  t^tcclrum 
duly  arranged — each  of  its  owu  peculiar  tiul,  viu-h  iu  its 
own  proper  locality. 

Su  we  now,  hy  a  course  of  cxpertniunt»,  have  sncwcded 
in  oUuining  a  bandvd  s|i«<:truu].  The  bauds  of  oitr  spvctruin, 
Iiowcvcr,  arc  Li)iouR'il,  w  Iktcsiv  tliosu  uf  the  jwliir  »pectmin — 
th«  baiubt  of  Frauculiofcr — ore  black.  '  There  can  hardly  bu 
Ally  cuiincctiuit  between  the  two  phuuumena,'  say  you.  Wiiit 
a  w)i)ii% 

Turn  lack  now  to  our  sodium.  It  is  buniiiifi;  in  a  plati- 
num ii|KH)ii,  we  will  siippuxe,  evolving  a  v!i]K>ur;  tliat  va|>our 
ta  buruiujr  wltU  the  yellow  light  pcctdiar  to  sodium.  We 
will  uow  hohl  th.u  sodium  flame  in  the  veiy  track  uf  the 
yvllow  Riys  that  b»vv  \n-va  wpiirated  by  llii;  li'iangnUr  priem 
from  white  light  of  the  vluctrLc  lamp.  Watch  now  tlie  result 
from  the  ^jiertrmo — u  band  of  yellow  seems  to  be  clean  cut 
ouL  Tlivre  U,  in  }>lace  of  it,  a  black  band,  ^ow,  is  thia  an 
arbitrary  bluck  bund,  or  is  it  unc  to  bo  found  in  the  9tAax 
spectnim  ?  Is  it  un«i  of  th«  Fmuuuhofer  black  bands  t  Yes, 
it  v*  lifipfivTiH  to  U- ;  and  now, «» fur  as  the  prcseuoe  of  sodium 
ia  the  Mini  Ls  conceruod,  we  have  our  revelation. 

A-'Aiiine  the  f^llowin^  ciL«e.  Assmue  that  tlie  sun  m,  as 
quite  aiicieutly  it  xea»  assumicd  to  be,  a  glowing  ball  of  liie 
1,384,492  times  larger  than  our  earth — a  seething  muss  of 
bunting  materials.  Assume  a  blazing  flame  of  vapour  to  snr> 
roond  him — one  coustituGiit  being  the  vapour  of  MKlium. 
TlisK  conditions  grunted,  wo  at  once  account  for  the  ana 
particular  black  soih'uin  lim-  or  band  of  the  Frauenhnfcr  wralc 
cofresponding  with  suihnm ;  and  we  can  account  tur  its  \tK- 
sence  on  no  otber  assumption. 
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Bcpcating  tliu  experiment  with  other  mctali;,  wc  produce 
Oth«r  liliick  l)(iii<U  OH  uur  artificial  sjicctruin^  coiifurmablr  iti 
every  respect  Ui  oUi«r  Fraucnhofer  bunds.  AjuI  tlui»,  I)j  fol- 
lowing out  this  bcutiliful  ti-uin  of  reavmin'j,  jihilo^nphcrs  have 
arrived  at  two  conclu^ioiiH :  first,  thiit  tlic  .-jui),  a»  wil'«  im- 
cientJy  ftuppuseil,  in  a  mitss  of  iiiMlten  fire ;  netrond,  tiiul  he 
b  snrrounded  with  a  blaeinj^  iktiiio»]>hcrc,  in  which  at  Ivaitt 
vsist  tliu  metals  iron,  mo^OiMum,  sodiam,  chromium,  and 
nickel. 

Nor  havo  the  vxjwrimunts  of  l*n>fci»ors  Bimsen  and  ICii^ 
schoff,  uf  PleidelbcT^  (to  whom  lliusc  diacovorics  are  due),  only 
nn'ealvd  a  new  mode  of  atudysU  fur  stdjsttuicos  already  kuowu, 
but  tJiey  ha^x;  actually  succcviled  in  discovering  two  new  iil- 
kalinu  invlals,  to  nliich  the  names  eomam  ami  rubidium  huvu 
boon  given.  8ubseijucntly  our  own  countryman  Mr.  Crookes, 
insing  spectrum  imal_\'^s,  discovered  the  new  metal  iftalUttm. 

ieations  of  both  these  metals  liavijtg  been  i-ecoj^uised  la 
the  waters  of  Baden  and  Durckheim,  the  professors,  after  a 
tediooa  course  of  manipulation,  succeeded  in  obtaining  them. 
It  now  remans  to  bo  seen  whether  this  beautiful  speetral 
analysis  may  not  be  hereafter  applied  to  the  discovery  of 
mineral  poisons. 
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The  cliAitf^  from  tlii^  scene  of  existence  to  tlw  next  U  oraally 
lieruldvxl  by  niRVring  anil  pstin,  injomach  that  (l\'ing  luucome 
to  be  regnnli-il  an  tlw  vxtntno  of  calomiticf. 

U»tuLlI_v  t)iv  animate.'*]  machine*  clo^  nnd  in  mid-auver  u 
diaamnged,  then  strD<^1vit  bcf^»re  coming  to  tlie  panse  which 
U  death,  1<>n(;  1>el'(>re  (h<-  (XMnpniictit  \Aiis  of  it  are  sn  far 
worn  or  iklt^nvl  ii*  to  he  nnGttcd  to  the  fnnctinna  of  vitaiitv. 

F«vr  uf  mankind  caii  be  Kuid  to  die  of  old  age  pure  and 
uniple;  fewer  still  of  uon-human  animals.  Disease  or  vio- 
leoce  or  accident  ]>reripilate  cammonly  the  iasne.  For  roan, 
diaeaae  is  the  norma]  rule  of  death,  Wolence  and  accident  the  , 
eicoeptian.  For  non-human  animala,  conditions  are  reversed; 
compamtirely  fevr  <lie  naturally.  In  fish  (he  chances  in  favou 
of  natural  dealli  nink  to  the  lowest  level.  Fijdi  rat 
other  without  conipuiKtioii,  heedless  of  roosangoinit)'  or  : 
cies  similarity. 

Violent  death  may  well  be  called  tlie  uatnral  death  of 
fiabes;  and  ]>crhaps  this  way  of  going  out  of  the  world  iaj 
their  case  has  irajHirtant  consequences  in  nature's  economy,' 
If  tcm-strial  aiiiinala  were  to  die  naturally  and  to  rvmab 
uuburiod,  the  atmosphere  would  soon  become  so  contami- 
nated, tliat  no  liniig  creature  coulj  long  breathe  it  and  liiT. 
It  i»  known  that  putrcfactivo  dvcomi>osition  takes  place  in 
fresh  water  at  least  an  readily  as  it  docs  in  air;  and  iJtliouf 
the  Bidinc  mtitcrials  of  sea-water  ilo  check  putrefaction 
Bomc  extent,  )'et  they  arc  not  in  <{tiaiitity  sufficient  to  prei-ent 
it  wholly ;  whervforc  the  caunibul  propcn^ti«s  of  fish  nuiv 
bo  a  wiiK-  provision  of  nature  for  keeping  the  waters  pure. 
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'bougli  liffrKluration,  reganled  as  to  the  intliviJual,  is 
most  uncertain,  nobocly  being  iibl«  to  form  tbe  vaguest  notion 
K  of  thu  hour  of  tiia  decease,  yet  coiLtldcred  as  to  the  species, 
"^  tlic  period  of  life-duration  can  be  estimated  with  much  cer- 
tainty.    Were  it  otlierwise,  the  practice  of  remiuicrative  Ufe- 
Mr assurance  could  not  obtain.     In  a  j^neral  way  the  rule  has 
l)ccn  established,  that  the  normal  life-duration  of  an  animal 
_  is  directly  proportionate  to  the  time  occu|)ied  by  it  in  coming 
B.lo  the  extreme  of  growth.    To  tJiis,  however,  there  are  so 
Hinany  exceptions,  that  they  almost  invalidate  the  rule.    Thus 
B  ravens  die  extremely  old ;  so  do  pan-ots ;  both  having  been 

■  kuoVpHi  to  attain  ages  beyond  a  hundred  years ;  yet  neither 
parrots  nor  ravens  are  slow  of  gi-owth. 

I  From  very  ancient  times  there  has  been  a  traditionary 
belief  in  tlui  long  life  of  deei"— even  hundreds  of  years.  The 
£g)'ptians  in  their  liierogh'phic  code  chose  the  deer  for  Uieir 
symbol  of  longevity.  From  the  Egyptian*  the  belief  passed 
down  to  the  Itomans,  and  thence  to  our  own  times. 
In  no  part  of  the  world  is  belief  in  tlie  longevity  of  doer 
more  firmly  fixed  than  in  the  Highlands,  It  is  not  asserted 
ty  Scottish  Highlanders  that  the  lives  of  deer  in  t^tnral  are 
immoderately  long,  something  like  twenty-five  yeai-s  being 
assigned  for  the  usual  term  of  existence  of  a  red  deer.  The 
Highland  belief  is,  lliat  certain  old  stags  are  endowed  with 
Ba  magic  vitality ;  that  they  are  a  sort  of  wixord  alag^  Uf 
these  weird  creatures  numerous  tales  are  told.  Take,  for 
example,  the  following : 

In  the  yeiir  182(5,  the  late  Glengarry,  when  hunting  In 

■  the  garth  of  Glengarry,  shot  a  fine  stag,  which  was  soen  to 
luive  a  certain  mark  on  the  left  ear.  A  gillie  coming  up 
said  it  was  the  mark  of  Ewen-Mae-Ian  f)g.  Five  other 
IpDiea  coincided,  and  they  all  agreed  that  Ewen->Iac-Ian  Og 
had  been  dead  one  hundred  and  fifty  years.  The  tradition 
had  been  handed  down,  tliat  this  old  chieftain  for  thirty  years 
before  fai»  death  hud  inarkod  with  tlus  particular  brand  all 
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ttie  «df-ilocr  Itv  cniiM  lay  hands  upoo.  Assuming  tfac  mark 
on  this  purticnlar  tUvr  1o  hsrc  been  nathcntic,  llien  the 
Hniiinir»  figc  miilil  not  h.ivi^  \Mxa  less  than  a  hnndnxl  and 
fiftjf  a***!  it  tnifflit  haw  btrii  »  linndrcKl  and  ciphty  yctiTs, 

The  anecdote  i«  nnrrsteil  bj  Ihfr.  Scrofic,  who,  hovBTsr, 
ngf^estn  that  tlic  old  forcKtcr'K  mitrk  wan  knotm  Uy  the  hill- 
tnen,  and  had  licwn  by  them  imitated.  Himdivdic  of  Highland 
trmlitioDM  inigtit  he  cUvtl  in  trgnnl  to  the  alleged  Inn^vi^ 
of  dc«r.  l^ie  U>]i«f  \iM  nltva^-^  prci-aih^l  in  the  UigblBiiri^ 
am]  hvnce  a  certain  Oiiclic  ptm-erh,  which  standi  thos  tnuiB- 
Inted  into  Eiigli.<h : 


*  TItrlcc  tbe  age  of  a  dog  b  that  of  ■  liotai^ 
Thrloe  lbs  age  at  a  h<irK  l*  Ibal  of  A  niu. 
Thrice  llin  me  of  »  man  ia  thai  of  a  dor, 
Tbticfl  the  agu  of  a  deer  h  Uiat  of  an  Mfcle, 
Tbruw  tlio  Kge  of  no  eagle  U  that  of  an  oak-(re«.' 


Wliat  may  he  coamAani  the  i>nmml  a^  of  man,  tlie  age 
tn  whioh  the  human  merhanitim  might  be  e\|ieeted  to  endure 
hilt  fur  disease,  acrident,  or  other  cplla(cni)  interference t 
Tlireescorc  ycai-s  and  ton  is  tlic  »crii>tHnil  answer ;  hnt  with- 
out irrevoronce  wo  may  cAsity  a^iiinK'  that  tlie  scriptural 
statement  mntemplftted  th*-  probability  of  d!.-<eaM>,  of  acci- 
dent, of  "110  or  another  amongst  tlw  vxtrnminiK  ean-iCT  whicli 
in  by  fitr  the  majority  of  mses  tenninnteii  hitman  life ;  not 
allowtng  eHtAanatid,  or  death  from  actital  woitring  out  of  tlie 
animal  mi.-<-}uini«iii.  to  inijwnfenc. 

The  i)hysii)logii<t  IMuineitbiich  came  to  Hw  nonrtitaiou  fl»t 
there  is  »o  period  which  can  be  said  to  l>c  enlitled  by  its 
frequency  and  markerl  rcgolarity  to  be  con«ideJ«d  llie  luitural 
term  of  advanced  old  age.  Trying  to  determine  this  point, 
he  consulted  all  the  bills  of  mortnlity  he  could  gain  areee 
to,  and  the  eoncluHton  he  wn-v  able  to  arrive  at  wns,  that  in 
Karope  no  iiieonn<lenble  number  of  indi^ndtials  reach  tb«r 
eighty-fifth  year,  but  few  get  lieyond  it ;  that  farther,  from 
ono  or  other  cattae,  only  one  in  e^-ei^-  BCventA--eigfat  hninaii 
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injjs  in  a  thousand  can  be  said  to  die  in  the  condition  of 
euthanasia.  Blumcnhacli,  it  is  worihj  of  rpinark,  tlidd  in 
the  beginning  of  1840,  aged  eigfaty-eipbt,  having  retained 
his  faoultiea  to  the  Inst.  lie  continnetl  to  lertnre  np  to  a 
few  days  boforc  his  death,  and  with  the  spirit  and  humour 
that  had  ain-ays  boen  his  wont.  Hufclund  nan  of  opinion 
thai,  vrvre  it  not  for  diaease  or  accident,  or  other  extmncoaa 
canse,  iJio  natural  term  of  man's  c\i<lcnec,  ending  in  eutha- 
nasia, miglit  be  tixed  at  about  two  Itundred  ^-oarf.  He  con- 
sidered the  a£»ertioii  stren^hened  by  its  agreannit  witJi  the 
proportion  between  the  time  of  growth  and  the  duratioa  of 
Ufc.  An  animal,  aecording  to  Ilnfclnnd,  live*  eight  timwi  ax 
long  as  it  grows;  and  thegniwthof  man  can  be  hanlly  looked 
upon  as  eoroplcte  nntil  twenty-five.  According  to  this  cal- 
culation, the  term  of  human  euthanasia  wonld  of  coarse  be 

o  handrrd  year*. 
Iliifcland  occupied  by  no  means  n  scJitarj-  poaition  among 
physiologists  in  re«]>cct  to  tiiin  conclufion.  Illumonhttch  was 
of  the  same  opinion;  so  was  BufTon.  ThoM  who  uphold 
thi-i  belief  have  much  to  ailvaiice  in  support  of  it.  Take 
almost  any  extreme  owe  of  old  ngc  of  which  records  arv 
extant,  and  it  will  )>o  found  that  death  came  through  the 
operation  of  some  extraneous  ean*e.  Take  the  case  of  Old 
Parr,  for  inslaiirc,  who  died  at  "ne  hinidred  and  fiftj-two. 
We  shall  tmd  he  did  not  actually  leenr  ont ;  he  was  killed 
by  kindness. 

Who  of  OS,  hnvinj;  arrived  at  the  ajje  of  one  hundred 
and  6fty-two,  would  mind  dying  under  the  |>eq>eti-ation  of 
auch  kindness  as  I  find  recnnle<l  in  u  certain  ancient  book 
entitled  27«!  Old,  014,  ivty  Old  Man,  being  a  ehrouicle  of 
Mr.  Pan-'a  last  days?  From  tlie  account  iu  this  book,  it 
aeem.i  tliat  ttii:  Earl  of  Amndel  and  Sun-ey,  being  in  Shrop- 
ahire,  heard  of  the  venerable  Mr.  Purr;  *when,'  states  my 
recMxI,  *  his  lordshi])  wa«  pleated  to  see  lura,  and  in  his  innate 
noble  and  Christian  piety,  he  took  him  into  his  charitable 
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toitioD  mnd  pratectioa,  (.■oinmandin^  that  •  litter  and  two 
horses  be  provided  for  him;  slso  that  a  (Unj<;hter-in -taw 
of  his  (Djuowt  IjUcj)  shoakl  likewitc  atteii<t  him,  and  liare 
a  horec  Tot  Iwr  own  riding  vrith  him.  And  to  cluier  up  the 
o)d  man  and  makv  him  mem-,  there  was  a»  antique -faced 
fellow  failed  JacJi,  or  John  the  Fool,  that  tiad  also  a  hone 
for  bis  carria)^.  These  all  were  to  be  bTOUp;ht  out  of  the 
country  to  London  by  easy  journey's ;  the  chaif^  i>ein^ 
allowed  by  his  lordshtj),  and  likewise  one  of  his  lionour'^ 
own  Bervants,  named  Brian  Kellw,  to  ride  on  horscbuek 
n-ith  them,  and  to  attend  and  defray  nil  manner  of  rcikon- 
ivgs  and  cxiieiijies  ;  all  of  which  wa:*  done  ii*  followelh.' 

Then  comes  the  itinvrsn-.  How  Master  Parr  was  re- 
ceived in  this  town  and  that  i»  minutely  recordcil;  how 
Master  KcIIey  'had  much  to  lio  to  kt-up  the  jKoplu  off  that 
pressed  ujion  him  in  all  pliia-ii  where  he  came;  yet  at 
Coventry  he  was  moat  opprest ;  for  thoy  came  in  such  mul- 
titu<!e-i  to  see  the  olil  man,  tliat  tliosc  that  defended  him 
wcm  almiisl  quite  tired  and  »peiit,  and  the  aged  man  in 
danger  to  have  be^-n  stifled.' 

Arrived  at  London,  Muster  I'urr  was  i>umptuoiisly  lodged, 
profusely  and  delicately  fetl.  He  became  a  cotu-t  lion,  di- 
viding the  rcganb  of  sight-seers  of  Charles  I.'s  court  with  a 
giant  and  a  dwarf,  also  under  royal  patrona^;  nil  three,  as 
I  gather  from  the  curious  old  book  from  which  these  par- 
ticulars are  tiikeii,  court  pensioners.  Tliere  seema  to  have 
been  a  court  poi-t  in  those  days,  whone  name  has  pa«aud  into 
oblivion.  He  printed  an  effii.Mon  to  celebrate  the  three  court 
prodi{ries;  the  opening  lines  of  tliL*  effort  of  genius  arc  as 

follow : 

'  Of  anbJMtS,  my  drtiul  Ucpe,  'Ua  nianStett 

Von  have  tlie  old'at.  the  grcalMt,  iind  tbv  leiurt  ; 
That  for  mi  ul<l,  n  grent,  nnil  a  little  num, 
Ko  klDiflom,  «urc,  compnra  wllh  lirltBln  c>ti,' 

They  lodged  Master  Parr  sumptuously,  they  fed  him  deli* 
cately.     It  killed  bira.     Abundant  meat  and  generous  vtincs 
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fiuled  to  af»re<;  with  ont>  who  tliroughout  liit  !iad  catcu  very 
little  aiiiinal  fWI,  and  wjio,  though  indulpng  in  ale  occar- 
sioimllv,  hiid  sfldom  tiiilcd  wine.  He  diud  at  the  mature 
age  of  one  hundred  and  fifty-two,  but  not  of  pure  old  age, 
the  coiidilion  of  euthanasia.  Ilarvcy,  the  celebrated  niiato- 
miat,  whii  dissected  Master  Piirr's  body,  fouud  in  it  uo  signs 
of  natural  decay.  And  ht-rc  it  may  not  be  inopportunely 
slated,  that  when  Master  Parr  had  outlived  a  century  by 
some  years,  a  certain  youthful  indiscit'tion  brought  on  him 
the  penalty  of  doing  church-penance  ui  a  white  sheet ! 

Si»eculating  on  the  uvenige  age  of  mankind,  and  aninia1» 
in  general,  some  have  cxpi'Cdsed  surprise  that  the  organism 
should  wear  out  at  all,  seeing  that  tho  itmtenalii  of  it  are  bo 
constantly  i-eplenishixl ;  others,  on  the  contrarj',  have  won- 
dered that  tlie  mechanism  should  last  so  long  as  it  ordinarily 
does. 

In  refi-rencc  to  tin-  iormer,  It  has  been  said  that  every 
part  of  a  living  aiiiuial's  body  un<lcrgoes  renewal  once  in 
abont  three  months;  hut  this  is  not  strictly  correct.  Every 
soft  part  of  the  body  may,  indeed  probably  does,  comi?  under 
that  proccsj  of  regeneration  in  the  time  specified,  gelatine 
or  the  soft  portion  of  the  bones  inclusive.  The  comgioKition 
of  our  bodies  alters  with  age,  notwithstanding.  During  life 
something  goes  on  comparable  to  the  furring  of  a  tca-kettic 
or  the  fouling  of  a  steam-boiler.  Hard  earthy  concretions 
deposit  in  the  heart,  impeding  its  movements ;  in  the  arte- 
ries, impairing  the  elasticity  needful  to  tlicir  vital  functions. 
Vainly  aiv  the  soft  portions  of  our  bodies  reno^'atvd,  whilst 
those  earthy  de|>o6itioiis  continue  to  be  formed.  The  longer 
W)  live  the  more  brittle  do  wc  grow.  Young  clnhlren  can  fall 
about,  rarely  breaking  tlioir  bones ;  whereas  old  peojile  often 
fractiux;  their  Huibs  by  the  moro  exertion  uf  turning  in  bed. 

Bearing  in  mind  the  fad,  that  as  we  grow  older  we  lie- 
come  more  brittle,-  tills  is  explained ;  and  being  explained, 
shall  wo  not  marvel  that  life's  fire  burns  so  longt     Coii^der 
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■mhat  tbi  anima]  macluue  lu«  to  do  to  knj)  iuelf  alive  and 
jjoin^  the  heart  &bov«  iiB.  Tiikiii^  aa  uvoragc  of  dilTevvnt 
agee,  the  hwaui  Iwut  nay  b*  amudci^  to  buat  one  liun- 
drad  tlwuMttrf  tbnec  ia  tltt  tw«ii^&>ur  huurs.  A  iiuiuan 
adall  any  be  c(ui.-«I(iKd  tu  boU  &um  tifty  tu  sixty  pooods 
of  Uood;  and  this  has  ij>  be  kefi  in  contiituutui  motion  by 
tb)  pwhtfing  bewt  to  the  ven-  fod  of  lift:.  TLe  mechiairal 
Ubow  is  enonnaiuL.  Were  a  mechaxucMHi  to  duvite  s  nn- 
(^■H  «f  oBfiaaiy  paigrial-i  for  overconiing  tbe  w«ight  uT 
fifty  or  axSy  pound*,  as  b^iiwiu  to  the  bliwd,  upuint  would 
bs  incessant,  tbe  maeluna  would  tooa  wear  out. 

I  do  not  kiiow  bow  It  happeca  tbat,  wbea  au  lUustnUiou 
«f  axtnoM  oU  i^  a  in  qoMtioa,  we  alt  r«ciu-  to  Matter 
Pur.  Ho  was  an  old  man  cartainly,  a  Miy  old  tnnn;  but 
by  no  meua  the  oldest  of  whom  autbeutic  records  exist.  Old 
Jenkins  beau  bttu.  Of  Jenkin*  wore  anon.  Tbe  veiy  <Jdc«t 
man  I  out  find  acconnt  of  b  Tbonas  Cani,  wlio,  avcnrding 
tu  tlw  pariah-ngtster  of  St.  Leonard,  Sboreditcb,  died  26tb 
Jiuiunr^-  1588,  cL  two  hnndfed  and  seven.  He  am  bom 
in  thv  nsi^it  of  Bicfaard  IL  in  138L  U«  liwd  in  tbe  rei^s 
of  ten  H-v-urni^nj^  via.  Itiebnrd  IL,  U«uries  IV.  V.  and  Vh, 
Kkhanl  lU^  Henri«3  VU.  and  VOL,  £dward  YL,  Uarr, 
uud  £IlLtabetii. 

Some  vears  ags^  wbeu  Parluuneat  bad  dosed  and  LoodoB 
was  deserted — when  tbe  »iUy  waMo,  a*  newspaper -pcopW 
caB  it,  had  fairly  aet  in — tbe  leading  journal  udmittud  t»  il* 
colunuis  a  series  of  leltei's,  tbe  gcnend  puq>ort  of  wliich 
was  to  ca&t  a  doubt  on  nscords  of  extnme  longevity.  Coald 
it  be  demonstrated  that,  (iucc  tlw  exntence  of  ncriptacal  patri- 
archy any  man  or  any  woman  had  oomplctcd  n  faondrsd 
yeanf 

Such  WHS  tbe  geiiend  qnestaon :  and  moc-b  a[;gnnient  was 
•Impended  to  prore  tbe  nturatin'.  Atnoiigst  other  reasoaa  for 
£sbclioviiig  tbe  slateoMnt»  of  persons  of  csttvtnc  age,  tbvir 
&ibu«  of  uiemorj'  was  uuistcd'  on ;  also  a  certain  pride  id 


ligr,  t]ist.  diiwns  and  domiimtcs,  jus]  like  the  pride  of  >'outh 
at  varlier  t;[>)K.'liS  of  tifb.     Defi^rriug  to  thcf/e  aififnn^ats  in 

RtiiCLT  gciicnl  application,  it  is  still  impossible  to  set  aside  tho 
fMCMC  tertimoiiy  of  certain  cases.  However  easy  it  would 
be  for  a  Hiipra-4x;nt(.-niiri:iu  to  tell  an  uiitnitb,  or  tn  moke  a 
BUHtAkv^  *»  to  tliu  b»tv  statcuieiit  of  age,  it  u-otild  not  be  easy 

It*— rntlier  would  it  he  itnpo^ible — for  him  to  make  tlio  bare 
8t»t«mi.-:it  consist  nitb  cross-questioning  Ibandcd  upon  coa- 

^tidvnttiuD  ol'c^'enta  and  bistoricul  periods.     The  estrume  age 

^^of  Jvukins — he  died  at  one  hundred  and  sixtr-iiine  —  is 

^uttested  bv  th«  following  line  of,  as  it  would  Eceni,  uuim- 

^Bpcacluible  evidence. 

^*  ilenr}'  Jenkins  is  said  to  have  been  bom  at  Bolton'tipon- 
Swale,  Yorkshire,  iu  laOO,  and  to  h*vti  followed  the  otctiTO 
cmploj'meDt  of  Gnhemuui  for  about  a  hnndrvd  and  fortv 
jpears.  Bebg  produced  as  a  witiiesa  on  a  trial  at  tlio  York- 
abire  nssixefl,  to  piovc  a  contested  right  of  way,  ho  swore  to 
near  one  hiuulred  and  fifty  year»'  memory,  during  all  which 
time  he  said  he  remembered  the  right  of  way.  'Beware 
what  you  iire  swcajnng,'  said  the  judge ;  '  there  are  two  men 
in  tho  fourt  tacii  aboTO  eighty — 'thtfy  have  both  s^vmn  they 
have  known  no  mcJi  ri^ht  of  way.* 

B       'Tliose  meu,'  n-pLivl  Jenkinx,  'arc  boyo  to  me.*     Upon 

^^which  tho  jiidfTo  iiKpiircil  of  thoKe  men  ho^v  old  they  took 
Jenkins  to  be.     Their  uiiitwcr  wam,  they  knew  .Tcnkins  ven* 

I  wcU,  but  not  his  ugc ;  for  that  be  wn-t  a  very  old  man  when 
they  were  boys. 

Hei«,  tlien,  wc  have  evidcnee  of  the  grmt  ago  of  tliid 
potiiarch, — evidence^  so  far  as  it  goo>  of  the  most  luitisfao- 
tory  kinil ;  educed,  as  it  was,  from  the  ten^ony  of  tJiose 
who,  being  in  s  certain  senia  witagonists,  con  liardly  bo 
Msnniicd  to  liave  gone  out  of  thor  way  to  enhance  his  an- 
ti<iait}'.  Evidence  equally  satisfactory  nntl  inoru  preciw,  as 
it  goes  to  fif  his  age  gMuthf,  was  elicited  by  judicial  croK*- 

I      questioning  founded  on  comparison  of  historical  dnten.   Being 
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cnnt  of  bir  to  give  eridcBKC^  be  testified 
mi  twcntr  nmn :  brring  been  born  before 
■V  kept,  tbsK  oo^  kning  been  eetkbtisbed 
W  tW  «tt  afBMij  Vm. 

TUs  fc^Dod  »  cxtnocdaniT,  th«t  Jenkins  vas  croes- 
^oasboBKl  witb  irftfimce  to  UstotiGal  wccmTciices.  ^Vfaat 
^r-T*?*-*"  battle  or  rrent  had  hafpfwed  in  his  aietaaiT? 
■FbUeaFUd,'  nkUcnUm;  'I  bebig  then  tamed  twdra 
vtaaidaf/a.'  How  i£J  be  live  f  *  By  thatdiing  and  saJmon- 
fi*hwg-  1  was  tbalduag  wbea  sgred  with  roar  sabpoma, 
and  can  di^  a  book  with  aaT  nan  in  Vockshire.' 

Beference  to  Fkaiden  FtM  bm^fac  mofe  croai  qnegtiOB- 
ii^.  His  nply  was  coonttent,  and  etiQ  mosv  oonfinnatoiT. 
Wbeo  thiTUi  or  Iweltn  Teas  oU,  be  eaid,  he  was  sent  to 
Xatfadefton  in  the  N«tb  SJSm^  with  a  horse-load  nf 
anows  la  be  «sed  in  tbe  hmtOo  ef  Floddm  Fidd.  From 
Kovthattactaa  the  anws  wTt«  sent  oa  to  tbe  field  of  battle 
br  a  b^ger  bay ;  all  liw  nm  ben^  enpkjed  gctting-!a  the 
harFCHt.    Tbo  bttttfe  of  Floddeo  FMd  ww  fixigfat  ^eptetnbcr 

Boi^  ^kitha*  niwrtJooBd,  Jenkins  said  that  he  had  been 
fantkr  ID  Lard  Cia5«ES  of  Honafajr  Cnde^  wba  Jdanuadnkc 
BiwMavT  locd  abbot  «f  FeontaliM^  Si  Ereqnenth-  visit  In^ 
kc^  and  drink  a  hvaitr  glass  with  him;  that  hb  krd  «A^^| 
sent  him  to  inqturc  how  the  abbot  did,  who  alwa^-s  sent  fiir 
Ihb  Id  his  lodinin^  ind,  after  ccremMiics,  besMks  wasaal  (a 
Bqnor  nade  bvitn  a{>plt!^  ^tugu",  and  ale),  onleml  bim  a 
qnaiter  of*  rani  of  niut  beef  Ibr  his  dinner  (ftr  that  maDB»* 
Urictt  did  itSnx  tbetr  gaobT  neat  far  nxamv)  and  a  gnat 
Uaek-jack  of  strong  drink. 

Beiiq;  next  qneeCiaaed  whether  be  leaMmbeml  the  dis- 
sotation  of  religioiu  houses,  he  ^aiA, '  Vcit  wcO  ;'  that  be  was 
between  thirty  and  krtr  yean  old  wbco  the  mder  cane  In 
dissolve  those  tn  Vockshire ;  that  gnat  lamentatiop  was 
and  the  county  all  in  a  Runtill  wh«.-n  tbo  mooka  went 
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out.  After  tliis  sort  of  evidence,  it  will  \)c  impossible,  I  think, 
to  refuse  credence  to  tills  r«ry  olit  inun'»  t«]c. 

Is  groii-ing  old  an  art  to  be  acquired  ?  i*  it  ii  matter  of 
eating,  itrinking,  and  avoidlnjT?  Tlie-se  aiv  ninongst  the 
questions  that  people,  desirous  of  gi-owitig  rery  old,  will  not 
fail  to  propose  to  themselves.  And  thus  may  we  reply : 
ViaLility,  or  the  capacity  of  living  long,  wrote  somebody,  a 
sttt  inheritance.  Like  talent,  it  may  be  cultivated ;  like  talent, 
it  may  be  perverted ;  bat  it  exists  inde^tendent  of  all  culti- 
vation. Some  men  have  a  talent  for  long  life.  Longevity 
tends  to  be  heroditarj-,  M.  Charles  Lejoncourt,  in  his  Gahrie 
det  CenUinaire»,  publishes  some  ciiri(ms  exaniplcs.  Ho  cites 
a  day-Iaboiuer,  who  died  at  one  hundred  and  eight;  bis 
father  having  lived  to  one  hundred  and  four,  and  his  grand- 
father to  one  hundred  and  eight,  His  daughter,  then  living, 
had  arrived  at  eighty.  In  another  page  of  M.  Lojoncourt's 
treatise,  we  find  a  saddler  whose  grandfather  died  at  one 
hundred  and  twelve,  his  fatlier  at  one  himdred  and  thirteen, 
and  he  himself  at  one  hundred  ainl  fifteen.  This  man,  two 
years  Wfore  his  deatli,  being  Hiked  by  Louis  XIV.  liow  he 
had  managed  to  livo  so  long,  'Sire,'  siii<l  he,  *by  acting  oa 
two  priucipies  since  I  wiis  fifty ;  the  principles  of  kcej>ing  tny 
winc-eellar  ojien  and  my  heart  shut.' 

A  more  suqiri^ing  illustration  vX  Iicrwlitaiy  longevity  a 
famished  by  .Jolni  Oolembiewski,  a  Pole.  In  184ti  this  man 
was  living,  ngi'il  one  hundred  and  two,  IIJs  father  dieil  at 
one  himdred  and  twenty-one,  hix  gmiidliilher  at  one  hundred 
and  thirty.  TIjIs  Pole  bad  been  eighty  years  a  common 
s(ddier.  He  hail  sen'ed  in  thirty>five  cani{migns  under  Na- 
poleon; had  even  «urvi\-ed  tlie  ten'Ible  Kussian  campiiigti  in 
spito  of  five  wotinils. 

We  perceive,  then,  that  capacity  for  living  to  vary  old 
ago  tencU  to  lie  hereditary.  It  is  a  talent,  so  to  ttpciik,  and, 
like  other  talents,  it  may  he  devolopetl  or  abused.  If  tliD 
question  be  projioscd,  By  what  regimen  longevity  may  be 
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:  iMhagwJ, — tlw  answer  voitld  br,  A  temperate  re^imeii. 
Tbtt  tvplr  a  imlefintte :  not  ono  whit  more  procise  tbui  me 
tl»  dtcMBMtMKec  tint  nake  m  bcmA-^dt  travdier. 

I  euMMt  tSsonvw  in  tbe  nnub  of  extreme  oM  age  anr 
Mwt  oftaitiBMaT  bvowmble  to  tb»  riom  of  total  abMuncn. 
As  litt^  dim  tbe  &rultv  at  long  Hfo  comport  with  exoos, 
citlwr  in  ftod  or  drink.  Olnttonj  and  dmnkcBnom  are  botli 
a&nankbk  to  Im^ieTinr;  Iwrt  chiltaar,  as  it  woold  seem,  in 
*  hi^er  «ilcgrv«  than  al>»bolk-  drinking.  Rnffon  places  tbe 
— wtainocs  iligtzicts  of  SoocUnd  Ut  the  wry  first  rank  for 
kaiieritT,  aiKl  «b  all  know  that  John  U^gUaiidnuun  ik  mit  a 
beotatakf.  Whether  «etal-abatiBe»ne  people  «iml<)  tike  to 
a^ne^  that  thwiKh  John  H^^hhuuhnaD  lins  loi^  yet  but  for 
*wbi)sky*  be  wuold  lire  lonpr  still,  I  know  not.  To  nupport 
that  ai^Eiunent  thejr  mii^t  iukhtce  St.  Mnngo,  ntlTenrixp  caDcd 
&Wip»ni,  Ibomder  of  the  faisbopric  ol'  Obugow.  Tfats  worthy 
is  said  to  haw  lirvd  to  one  hnnilred  aitd  u^ty-fire,  drvim 
years  i  JiWr  than  •Tenkiiis,  tlurtv^hree  ^'ea^  the  senior  of  Old 
Parr. 

In  respect  to  atx,  I  do  not  find  that  women  fij^ore  as 
sa|tca-cenli'-nanans  in  any  war  companblo  1i>  men.  OU 
woum  flf  eij^ty^Te  or  ninety  are  plentiful  cnon^  but  net 
anti^oe  women  —  female  oM  Pam  and  Jcnldnses.  "nu* 
rather  unsettles  the  sumewhat  onumm  befief — or  is  it  a 
petulant  outbnrst  onlyt — that  old  w^omen  uercr  iBev 

hiartwd  Ufe  or  odibacr — what  ahall  ««  vcf^  nnfintfr 
nal^  I  ran  come  to  no  oondnaoo  at  all;  wone^  aeonclB- 
sioti  I  coaw  iHOr  to  is  opposed  to  tbe  behef  cf  wikt  men 
than  I.  Nowadays  insorance  actaaiies  tell  as  that  tbe  wna- 
ricd  state  is  favourable  in  the  hig^ie&t  (kf(Re  to  lot^iievity; 
but  bow  is  this  to  be  recn«cile<l  with  tlie  eaie  «f  St.  Mangcy 
who  died  at  the  astoondinf;  age  nf  one  burulred  and  eighty- 
fireT  Bdng  a  smt,  ef  eoiirm  he  waa  a  celibat;  a  itindiag 
proof  of  old  bacheloidom  vitality. 

One  swtdtow  makes  not  a  summer :  I  fimev  most  of  die 
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antiqiio  pcoplu  wliosc  records  I  liuvc  Kcaiiiicd  werv,  in  some 
scuHp,  marrivtt.  Mr.  I'ltrr  wax  so  little  of  u  cclibat,  that, 
arrived  at  the  agn  of  <inc  huiulrod  niul  five,  they  miulg  him 
ondor^  pfimnci;  at  cluiroli,  us  vrc  ulrvady  kiiuw,  to  atone  for 
a  youthful  in  discretion  ;  setting  Itim  up  as  an  cxiimplc  to  be 
ftToidcd  hy  other  young  mt-ii. 

Thus  it  neeins  that,  iearfiilly  ami  wonilerfully  iiiatlc,  the 
laneeti  of  dying  fn«n  thu  cffuctt  of  mere  old  ;ige — the  cmi- 
ditioii  of  viithuiia:iiu — arc  m  mueh  ngaitiftt  us  as  wi.-11-nigh  to 
b;tr  the  liojic.  On  tho  nioxt  fwvourahlt;  coinpiitutioii,  it  oidy 
hapiHina  to  one  in  a  tlintuuii^l ;  aud  out  «f  tliiit  tliowoiiid,  tlic 
one  out  only  htilung  to  Mime  seventy-seven  or  se\'eiity-«ij^L 

Is  euthaiiiuiiu — <k4ith  without  disease — coming  vi'li«n  life 
has  been  prolonged  to  the  utteraiost,  a  result  to  he  do-sired? 
Perhaps  not.  The  optiniial,  bcheving  all  things  to  be  for  tlw 
best,  must  fain  believe  not. 

When  )K-«nng  fails,  and  liute  flng^  and  sight  grown  dim ; 
when  memory  nf  tiling*  i»a<t  iningloii,  wavcriiif^,  with  \i.*Joned 
lltonghttuf  tho  vliange  to  coino;  whvn  the  iifi; long-palpitat- 
ing heart  pauMs  in  it*  bi-at  as  if  worn  and  wearj-, — is  it  not 
better  then  that  the  silver  string  sliouhl  be  cut  in  twain,  and 
the  pitcher  broken  at  the  well  t 
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EcTSiiTfT,  or  piLtriwi  of  samdf  nprde^  tben  U  not  auik 
MMM  wHl)  *  AmT  Danf.' 

If  taken  for  the  tuune  of  the  beroine  of  a  love-tak^  il 
mii^iiC  («iTe  serreii ;  if  of  MMne  gentle  ransolation-iamutRuit  tr 
tcnrler  nor'n  mjiiiu  voimf;  ladr  of  anrertain  tge^  powerful  in 
ntipom  exbartatiiiB,  addscipd  to  tea-mnffiii-toaat  eonvmili- 
tiM,  Doreaa  ebaritieg^  tneti,  atraj  puiiij-dog  rwHiwrtiao, 
curate  coddtinfe  feinale-ph^iicldD^  and  all  the  otiier  thtngs 
tiafiie  bdies  take  op  with, — stSl  then  'a  so  little  antin  with 
the  name  of  Amy  ThmT,  that  anj  estinMble  woman  mij^ 
have  borne  it,  even  had  the  bevn  a  saint. 

Not  to  be  prolix,  I  hnvbr  pVB  \exn  and  license  to  ina- 
^e  any  model  pangoo  of  female  e.'tcellence,  of  whatsoever 
variety,  to  odl  that  female  paragon  Amy  Dunv,  and  than 
consider  if  the  name  be  aot  prettr,  at  least  not  much  amiss. 
Tlie  |>atmnymic  CoQender  has  a  homely,  plebeian  sound,  raj^ 
fJIL-atire  of  cabbage  set  draioiag.  Tliere's  nothing  suggcstire 
of  wickednesa  or  of  diabolism  \a  it.  The  Climtian  name 
EoNu  iMiedjt  no  apolo^;  how  redolent  of  youtli,  of  bcao^, 
and  gnodnenl 

Yet  there  vo*  an  Amy  Dnny,  and  tliere  tM*  a  Rose  Col- 
leruicr,  and  in  the  year  lW>i,  at  Bury  St.  Edmunds,  they 
were  banged.  An  intelligent  British  jtiry  reluriic<l  the  ver^ 
diet  'gnilty  of  witchcraft'  against  them.  Tlie  tndiotmunt  had 
tltirtwn  coiints;  tlic  preHi<ting  judgo  was  Sir  Matthew  IJal^ 
lord  clm-f-^Kirou  of  the  Excbc^DDr;  a  niau  agaiii-it  wliom  no 
imputation  of  cruelty  hat  ever  lain,  who  was  con.<(|iicnoiu  for 
tlw  parity  of  his  life  at  a  period  (temp.  Charles  11.)  when 
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license  ran  riot ;  one  the  force  and  complexion  o(  wlio««  intel- 
lect are  attested  on  bettor  eridencu  thui  tnuliliuiiiiry  repute 
Sir  KlatMiew  Ilnle  iiiililisliwl  inwcb ;  bis  Conttmplai'umf  Monti 
awl  Diintie,  Ilittory  aj  I'tw  oj'tJic  Croieii,  mid  Tlie  Oriijinal 
Itittilulion,  Pvreer,  and  Jurmlictimt  of  PtirUament,  piMcluiiii  at 
once  tlie  broad  ran^  of  tiis  j>erce|itive  faculliuN,  and  the 
general  soundiiejta  of  hiK  jiidgiiK-iit. 

Many  curious  ace oiiiitj*  of  vritch  trials  and  comlemiiation.* 
exist,  and  are  accessible ;  but  (he  fault  too  rommonlv  ))reviul;(, 
ttial  tbcir  matti-rs-of-fact  are  ko  tliickly  overlaid  with  n  eru»t 
of  religious  polcinics,  with  vxliortuliim,  pimis  itnprecMion,  £r., 
tfiat  any  one  coinin;;  to  investigate  tlic  ciiviinistRiici'S  without 
favour  or  rfpiigiiiuiee,  absolved  from  iiiftiiL-iices  tluil  biassed 
mindM  in  ii  past  tig^  incurs  no  small  lunount  of  trouble  Jn 
clearing;  away  nibbish  to  attain  tlie  ore. 

From  all  objection  of  this  kind  tho  printed  record  of  the 
witch-trial  in  question  is  free.  It  is  drawn-up  in  a  terse  and 
ininipa.4Hioned  style ;  being  a  plain  record  of  evidence  given, 
without  any  straining  after  sensational  effect.  On  the  title- 
page  no  author's  nami'  apjK'iirs;  but  from  contt-nipuniry  ro- 
cords  tlie  fact  comw  out,  that  the  pai-ticulai-a  wen;  written 
down  by  the  marshal  of  Sir  >L  Hale's  own  court,  and  cnm- 
mitteil  to  print,  after  some  delay,  by  an  appn-ciativc  friend. 
'  Let  us  unag^ne  that  tlic  chariot  of  time  lins  bei-n  niiido 

V  to  retrogi-ade  over  near  two  centuries.     We  nre  at  Buij-  SL 
Edmunds,  county  of  Suffolk,  on  the  10th  day  of  March,  in 
the  stxieeiith  year  of  tljo  rcigii  of  our  sovereign  lord  King 
^  Charles  II. 

H  Matthew  Hale,  knight,  lord  chief-baron  of  his  majesty's 
^ftLCourt  (if  Exchequer,  is  criminal  judge  of  assize.  Amy  Duny 
^^and  Rosii  Cullender,  both  widoivs,  and  both  of  Leystoff,  arc 
at  the  bar,  severally  indicted  that  they  had  bewitched  EHz. 
and  Ann  Ourent,  Jane  liocking,  Susan  Chandler,  William 
Durenf,  unci  Eliaiabctli  and  Deborah  Pacy.  It  is  the  solemn 
inomcnt  when  the  judge  sums-np  to  the  jury. 
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Stkooe !  The  court  is  stilled.  Not  a  -nace,  not  a  sound, 
8a\'e  de«p  low  tnoaitn  from  a  ohild — a  victiin  of  wttcbcraft, 
aa  tliey  think,  vho  liafi  been  bra^t  to  the  cmui  in  testi- 
mony, ami  rcclineil  on  a  inattnws. 

*  Ocntleinen  of  ihc  jun ,"  saiil  the  j»<ljje,  *  I  will  Tiot  repeat 
ihe  encU-iico  unto  ye,  lest  by  no  (loiiii;  1  shonhl  M-ron^  ^me 
side  or  tliu  other.  Oiih'  thia  do  I  ac<]aaint  ye.  Two  tliin^ 
are  to  !«•  iii<|uire<l.  Fiist,  wbelhcr  or  no  these  children  be 
benitelie<l.  SccuiuUy,  whether  tlie  jirimnert  at  tJie  bar  be 
guilty  of  it.  Tltat  there  be  s«ch  creatures  as  witclwa  I 
make  no  donbt.  First,  the  Scriptures  have  afiinned  so  ranch. 
Second,  the  wisdom  of  alt  nations  halli  jirovided  htwa  agahnrt 
snch  porsoas,  which  is  an  argnment  of  their  confidence  of 
SQch  a  crime.  And  sncb  hath  been  the  judgment  of  this 
kingdom,  .is  appeareth  by  that  act  of  porliiuncnt  whicli  liath 
pnn-idod  panishmcnt  proportionate  to  the  quality  of  the 
ofFoncc.  I  bid  j-c  strictly  olnscire  the  endenoe ;  and  may 
the  gTpat  Grod  of  Itwivcn  direct  your  hearts  in  this  weighty 
thing.  For  to  condemn  the  innocent,  and  let  tlw  guilty  go 
free,  be  both  »n  abomination  unto  the  Lord.* 

M'iib  this  sliort  direction  the  jury  deport  fnnn  the  bar  to 
tt«1ib«Tale.  In  the  space  of  half  an  hour  thrv  i-rtnm,  briTig- 
iiig  in  a  \-erdict  of  guilty  ii]>on  ihe  sereral  indictments — thir- 
teen in  number,  Tlien  the  black  cap— the  •entcnoc  Amy 
Duny  un<l  Rose  Cullender  must  die  I 

'Iliis  was  upon  Thursday  afternoon,  March  13,  1662. 
Marl  now  a  prodij^. 

'Next  morning  the  three  children  with  their  parents 
cnllml  on  Lord  chief-baron  H.ale  at  his  lodgings.  Tliin'  spake 
pcrfotfly,  and  were  in  as  good  healtli  hs  kwt  they  were ;  only 
Susan  Chandler,  by  rc-amn  of  her  rer}'  much  affliction,  did 
look  very  thin  and  wan.  Tliear  friend*  being  asked  at  what 
time  thoy  were  re:(torcd  thus  to  their  speech  and  health,  Mn. 
Pacry  did  affirm,  that  witliin  less  than  half  an  hour  afler  the 
witches  were  convicted  they  were  all  of  them 


THE  gUFFOLK  WITCHES. 


4TS 


ng  well  tliAt  ni^lit,  fooling  no  [Hiin,  snru  Snsnii,  vho  did  feel 
,  u  piiiii  likt^  jincktiig  of  pins  in  her  st'>ni3c1i.' 
I       'Thnt  wniDc  morning,'  the  aathor  of  tbc  report  from  wliioh 
t]>c«c  purliculam  ar<«  taken — Sir  Matthew  llalc's  o^m  marshal^ 
M  collateral  tlucumcnts  teneb — f'ocs  on  to  state : 

'Wc^'  !.<?.  Sir  Matthew,  the  marshal,  and  rotinnc, '  iiTiEt 

to  Unmhridpe.'     Wliilrt  there,  and  on  Sauclar  preceding 

eh  1 7 th  (Mondnv),  when  Amy  Dnny  and  Rose  Cnllender 

ej:e(.'iito<I,  Sir  Miittlicw  jjcnned  n  sort  of  confession  of 

^th  in  nv><iwct  tn  III*  hftliet' in  witchex.     'That  he  was  well 

Hiatiflfii-<1  witii  the  conviction,*  writes  n  chronicler  of  the  timc^ 

•may  be  iJercciixil  hy  his  writing  tliis  meditation  so  immedi- 

Iately  n[>on  it."  *  Tiivrctbre,'  the  elironicler  goes  on  to  expltun, 
*I  think  it  verf  proper  for  this  place,  not  only  for  tbc  nm 
srlik-h  weIl-dis]>o«ed  |>co|)1e  may  make  of  it,  but  alxo  ns  nn 
«ri<lenco  of  the  judgment  of  so  great,  so  learned,  ao  profoond 

IAod  sagacious,  so  cantious,  circnmspect,  and  tender  a  nian  in 
anatters  of  jnstiee,  and  especially  in  matters  of  life  and  deatli^ 
no  check  ami  correct  tlie  impiety,  the  A-anity,  t!»  self-eoa- 
ceitediii-Ai  m-  huw-m-.-w  of  such  witch-advocates  aa  cither  main- 
tain  t!iat  there  \)f.  no  witches,  or,  contraty  to  their  duty  and 
^Wieir  oaths,  make  light  of  the  examination  and  trial  of  them. 
^B^uch  persona  may  have  cause  to  he  ashamed  of  tliemseh-es 
^'after  notice  of  such  u  jndffment,  and  others  may  hereby  bo 
oilmonisiied  what  to  think  of  them.'  So  much  for  the  pns- 
^khce;  the  discourse  opens  thus: 

*Tha1   there  arc  such  evil  angeb  (witches)  is  withont 

Igneetion.  The  Old  Testament  assures  us  of  it,  a-i  easily 
Rjipears  upon  consideration  of  the  temptation  of  our  first 
parents ;  the  history  of  Ahimelech  and  the  men  of  Suchent ; 
tlw!  hislorj-  of  Saul  and  the  witch  rtf  Eiidor;  the  histoty 
of  Micaiah  and  the  false  prophets;  iho  history  of  Job;  the 
proi>hecy  of  the  desolation  of  Babylon,  wherein  Jim  and 
iCim  and  the  satyrs  were  prophesied  to  inhabit.  The  New 
LT<.^t«nieRt  more  explicitly  and  abundantly  clears  it  by  the 
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history  of  the  temptation  of  our  Loril;  the  demoniacs  of 
several  symptoms  cured  by  our  Lord  and  his  apostles ;  the 
procession  of  the  ex-il  spirit,  and  liis  return  wnth  si-^-cn  other 
spirits;  the  vision  of  the  fall  of  Satan  from  hea\'cii  like  %hl- 
•^"ft  by  oar  Saviour;  tlie  several  assertings  of  it  by  tlw 
gospel  and  apostolical  epistles ;  the  prince  of  the  power  of  tbe 
ur,  the  sjiirit  ruling  in  the  children  of  disubcdienc«^' ;  tlie 
tdngdom  of  Satan;  principalities  and  powers  in  high  places; 
mad  more  frequently  yet  in  tlic  Ai>ocalypse.  It  is  also  con- 
firnied  to  ns  by  daily  experience  of  the  power  and  energy  of 
these  c\H  spirits  in  witches  and  by  them.' 

The  lord  chief-bnron  is  no  wa^■c^e^;  his  mind  i*  pri'tty 
well  made  up.  That  be  should  have  eomo  to  believe  in  the 
general  cxistcuco  of  witches,  has  been  cited  by  !'i>mi'  modem 
writers  as  a  proof  of  intellectual  wcakneiw.  lint  fur  that 
matter,  I  ba^'c  myself  beard  nn  English  judge,  helon^nji  to 
one  of  the  sujwrior  courtit,  iifHnn  in  society  that  tbe  imblishi-d 
evidence  brought  against  witches  is,  when  faktn  intrinsically, 
equal  to  the  best  evidence  he  ever  kuew  deposed  iti  n  court 
of  law. 

The  matters  of  fact  constantly  sworn  to  in  those  old  witch- 
trials — often  liy  many  witne-Mcs  sw-mingly  indeiiemhiit  of 
one  another — are  most  extniordinary.  Having  csorrist'd  the 
belief  in  witchcraft,  one  of  two  general  exi>lanutious  must  be 
taken — fidschood  or  collusion.  If  the  former,  the  concession 
that  such  a  depth  and  pmvcr  of  lying  should  have  been  po*- 
luble  ts  enlcnialed  to  throw  a  <loubt  on  all  judicial  evidence. 
If  tlie  latter,  then  the  orj^nising  power  needful  to  sncb  ela- 
borate collusion  would  he  extraordinary  in  people  of  high 
mentid  qualities  and  large  attainments.  Exercised  by  com- 
monplace iliitcmte  people,  it  seems  miraculous. 

What  can  be  more  precise  and  circumstantial  than  the 
following  evidence,  sworn  to  by  Dorothy  Durent  ? — who  do- 
powd,  that  about  the  10th  of  March,  uono  Carol!  &«iindt, 
she  having  a  speciaV  occmon  \n  lg^  ?xflm  home,  and  having 
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none  in  the  limisu  to  tukc  nuv  of  her  infant  child  William, 
reijueiiteil  Amy  Duny  to  sec  to  liim,  for  which  Muil  Amy  was 
promised  a  penny.  Oreiit  stress  was  laid  that  Amy  xhould 
not  do  M>met}iiiijr  to  the  infant  thut,  us  will  iipjicar,  »he  did 
do  (for  parlifulars  aniault  oripnid), 

Wlien  Mr*.  Durciit  goes  to  reclaim  her  young  William, 
and  lennis  that  Amy  \iwi  done  by  the  sweet  child  exactly 
wli.'jt  she  wiks  admonished  not  lo  ilo,  thi'n  came  words  and 
some  excliaiige  of  eloign eiice.  Dejionent  waxed  angrj'  with 
aaid  Amy,  whereupon  said  Amy  was  disconcertecL  She  did 
use  evil  speech,  telling  mammn,  amongst,  other  things,  'that 
she  tiad  as  good  to  have  done  otherw  ise  than  to  have  fonnd 
fault  with  her;  and  so  departed  out  of  hei-  house.* 

Tliat  i-ery  night  haby  fell  into  strange  swoundings,  and 
so  continued  for  divera  weeks.  Deponent  then  in  her  anguish 
did  go  to  a  certain  j>crson  named  Dr.  Jacob,  who  did  live  at 
Yarmouth — one  having  great  niputation  in  the  country  for 
hdping  children  that  were  bewitched.  The  doclOT':<  udviee 
to  mamma  will  seem  pectdiar — something  that  had  been  inoi-e 
appropriali^ly  told  to  the  marines  than  to  a  bai-on  of  his  ma- 
jesty'a  Exchequer.  Peculiar  or  not,  it  either  took  etfect,  or 
there  was  ]>erjurj',  or  else  hallurination. 

'  Hang  up,'  said  Dr.  Jacob  to  Mrs.  Durent,  '  hang  up 
young  William's  blanket  in  the  chimney-corner  all  day.  At 
night,  before  wrapping  the  blanket  about  lura,  look  well  to 
•ee  if  anything  be  there.  Wliatever  you  find,  fear  not,' 
quoth  Dr.  Jacob.  '  Dead  or  alive,  cast  it  into  the  fire.*  All 
tliis  ilid  deponent.  Going  to  take  dowii  the  bhrnkel  at  night, 
with  intent  to  put  William  therein,  out  fell  a  prodigious  toad  I 
It  did  run  «p  and  down  the  hearth. 

Now  there  did  live  with  deponent  n  certain  youth,  to 
whom  she  spoke, '  Catch  titat  toad  and  throw  it  into  the  fire,' 
die  said.  And  the  youth  did  catclt  the  toad  »"rith  a  pair  of 
tongs,  anil  did  hold  the  toad  in  the  fire.  Then  did  tlie  toad 
awkc  a  ga-at  and  a  horrible  noise;  then  i&tst  ^v^ttxa-^-VK/t 
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there  a  flnslitn^;  in  llie  fire  Like  to  goopowder,  and  a  noi§e  I 
to  that  oF  a  pistol.     TIurKajton  was  tbe  Uxid  no  ramre 
nor  heard. 

Being  asked  by  Ui«  court,  if  Uiat  uft«r  lite  nois«  and  ll»iik- 
ing  llicrc  was  not  tlic  substonctt  of  tlic  load  to  he  seen  to 
consunu?  iu  the  fire,  it  was  auftwerud  by  (Ie]M>nen1.  that  after 
tbe  flaa]iing  and  noise  there  was  no  more  t'^i  be  seen  thou  if 
tluSFC  bud  bcou  tio  toatl  tliere. 

Tbe  next  dzj  th«re  did  come  a  .N'oung  wnman,  a  kin^ 
voman  of  said  Amv,  and  a  nci^bour  of  dejwnent.  She  did 
tell  deponent,  tliat  her  auut  ($aid  Amy)  nas  in  a  most  lament- 
able plight — biT  &fe  all  scorch«d  with  fire — though  sitting 
alone  in  bor  boaee,  in  lua*  emcrck,  without  any  &rc.  Depo- 
iMut  Dorothy  wuidid  not  have  been  woman  if,  on  licnrini;  this 
stemgu  recital,  she  Iiad  not  i^oae  forthwith  on  a  visit  of 
curiosity  to  Amy,  to  iroe  generally  how  muttcis  stood,  and  to 
infjuirv  nf^cr  her  ht-:(lth  in  particular. 

ishi-  found  Amy  in  the  Ktme  condition  a*  uarraled-^I 
fiicc,   logs,  and   tliigh*   (wliicii   last  deponent   did  »ee) 
60(Hx;ho<l  uuti  burnt  n-ith  fire;  at  wltich  de[>oneut  did  wem 
to  wonder. 

Asked  of  said  Amy  lu>w  alie  did  come  to  be  in  that 
conditioa.     '  May  thank  thee  fur  it ;  tSiou  the  eniise 
Thou  shalt  U\-(!  to  ece  some  of  thy  chiltU'cn  dead,  and  thy 
on  crutches  I' 

After  Iiuniiiig  of  the  said  toad,  diild  recovered — was  wcU 
again;  was  Uv'mg  at  time  ofasnses;  but  about  Maixrh  6tb, 
X.  Coroli  Secundi,  her  daughter  Elizabeth,  being  tUmut  the 
age  of  ten  years,  was  taken  ill  like  to  manner  of  first  child, 
and  in  her  fits  complained  much  of  Amy  Duny,  saying 
she  did  appear  to  her  and  afUict  bor.  One  day,  hn\nng  gouQ 
otU  of  the  houM,  when  she  did  return,  she  found  said  Amy 
Duny  thutv,  uud  nsked  her  what  slm  did  do  there.  Her 
answer  wa«,  tliat  she  cainc  to  see  her  child,  and  to  ^ve  it 
soitte  water.    Deponent  was  very  angry  with  her,  and  tbnut 
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lur  forth  of  the  iloors;  aiid  when  out  of  doors  Amy  said, 'You 
need  not  bo  so  angty,  for  your  diiid  will  oot  live  long.' 

Thia  beiiig  on  a  Saturday,  the  child  died  on  Mouday 
following.  Not  lonj^  after  deatli  of  this  child  deponeut  bc- 
cauko  lame  of  botlt  lo^s,  bt-ing  (tan  to  go  on  crutcbes.  Tho 
thing  remarkable  was  this:  alter  Mrs.  Durrait  had  gone  on 
cmtcbca  for  upwards  of  three  years,  appearing  on  tlieni  at 
the  trial,  no  sooner  had  the  verdict  of  guilty  been  brought  in, 
than,  to  the  great  admiration  of  all  persons,  deponvnt  was 
restored  to  the  use  uf  her  Uinbs. 

As  rvgardfi  Elizabeth  and  Deborah  Pacy,  also  supposed 
to  have  beeu  uuder  ^Vmy's  spelk,  there  was  a  prodigj-  too. 
Tbe  older  (ebren)  could  speak  no  word,  but  seemed  as  one 
in  deep  sleep.  Lying  upon  cosbions  ia  tho  open  court  upon 
her  bat'k^  her  stomach  and  beliy,  by  the  drawing  of  her  breath, 
-would  arise  to  a  great  height.  The  said  Elizabeth  having 
lain  a  long  time  on  the  table  in  the  court,  »bu  came  u  little  to 
herself,  and  sat  up,  neitlier  ^•eiiig  uor  speaking,  hut  s«'u«ible 
of  what  was  said  to  her.  By  direction  of  the  judge,  Amy  Duny 
was  privately  brought  to  £li/,abeth  Pacy ;  whereupon  ibc 
child,  without  so  much  as  seeing  her,  for  her  eyes  were  closed^ 
suddenly  leaped  up  and  catched  Amy  by  tlie  hand,  afterwards 
by  tlie  face,  Hcralchiug  with  her  umls  until  blood  came. 

Mrs.  I'acy's  evidence  being  taken,  next  followed  her  hus- 
band Samuel  Paey,  a  merchant,  a  man  who  cjirried  himiielf 
with  much  soberncea  during  tlie  trial,  fixnn  whom  pi'oceeilt-il 
no  words  eitl>er  of  passion  or  luolioe,  though  liia  children 
were  so  greatly  aiUicIi^d. 

Sworn,  examined,  and  depoBod  that  Ids  younger  daughter 
Deiwrali,  upon  Thursdiy  tlie  10th  of  October  lotft,  was  sud- 
denly taken  with  a  lameuesii  in  lier  k-jp,  and  so  continocd 
untU  the  seventeenth  day  of  tiie  anme  niuntli;  which  day 
biMiig  fair  aud  sunshiny,  the  child  deemed  to  be  carried  on 
tho  east  part  of  the  hi>u.-K^  thcnt  to  bo  »ct  upon  the  baitk 
which  lookctJi  U]K>n  the  xoa. 
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'WUle  4k  WW  "ttii^  Aen^  Amy  Dnay  oone  to  depo- 
BBof «  booM  to  bar  bemngB.  Tbt^'  were  rofiisccl,  and  «he 
went  >WBT  nmmhling— anne  md  deakd  twice — came  tLnil 
dobcd  tiliicc.  MamUed  Mwirthhig — ^wfaat,  not  evident ;  W 
at  flHB*  instxut  nid  child  w*t  taken  with  most  violent  fiu, 
Ming  moat  cxticme  pain  in  stomach,  Ub^  pricking  of  pins, 
■hrirHnf;  in  most  dicadfdl  manner  like  onto  a  whelp. 

Continiied  in  this  state  until  llurticth  of  same  month. 
Dortur  came;  coold  not  conjecture  what  might  bo  amiss. 
Another  diild  taken  ilL  Sometimes  both  children  would 
be  Umv;  loinetiroes  not  hun*^,  but  deaf.  Thon  would  thev 
awoond;  then  reem'orin^  cough  and  bring-up  pins;  §aid 
pins  amoonting  to  forty  or  moiv :  onco  a  tntipciuiy-nail  with 
a  very  broad  bead  (niiit  produced). 

Deponent  oncii  cati^Kl  satd  children  to  read  New  Testa- 
ment. Woold  read  until  they  came  to  the  name  of  Lionl, 
or  Jems,  or  Clirist ;  then  before  they  could  pronounce  these 
woTtU  they  would  suddenly  full  into  6ts. 

When  Utcy  came  to  the  name  of  Satan  or  den),  Ibco 
would  tliey  be  in  ecstasies.  At  such  time  as  they  be  le- 
covered  out  o(  tlieir  fits  (occasioned,  as  this  deponent  cnn> 
ceives,  upon  their  naming  of  Lord,  or  Jesu*,  or  Clirisi), 
deponent  hath  demanded  of  tliein,  what  is  iIk^  cuuse  t]>cy 
cannot  pronounce  those  words.  They  ivply,  and  »ny  that 
Amy  Duny  saitli  1  most  not  use  that  name. 

The  children  are  next  sent  for  change  of  air  to  an  aunt 
(fatlicir's  sister),  one  Margaret  Arnold.  Sworn  and  exitmiucd, 
saitb :  Deponent  gave  no  cnnlit  to  the  witch-tolcN,  conceiving 
that  the  children  might  Imve  «se<l  deceit  in  putting  pin*  into 
their  mouths  themselves.  Wherefore  de]>onenl  unpinned  all 
their  clotiiett,  leaving  not  so  much  as  one  pin  upon  thcin. 
All  unavailing.  The  children  raised  at  several  limes  at  least 
thirty  pins  in  deponent's  presence.  At  some  tinn-a  the 
children  (only)  would  see  things  run  up  and  domi  the  hoaw 
in  the  appearance  of  mice ;  one  of  them  suddenly  suapt  at 
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one  of  aforesaid  little  things,  and  threw  it  into  Uie  flro, 
■where  it  did  screech. 

Once  tlie  younger  child,  being  out  of  her  fits,  went  out 
of  the  door  to  take  fresh  air,  and  did  open  Iier  mouth,  when 
a  little  thing  like  to  a  bee  did  %  in  her  face  and  would 
have  goDe  into  Iter  mouth.  Then  did  the  cliild  run  in  all 
liitstc  to  the  door  to  get  into  the  house, '  skreeking'  in  a  most 
terrible  mauner.  Tlien  followed  awouiidinga ;  and  then  came 
up  the  inevitable  twopenny-nail. 

•How  did  she  come  hv  the  aforesaid  nailt' 

'  The  bee  brought  it,  and  forced  it  into  lior  mouth.  Often 
bees  did  come  bcaruig  pius^  naila,  and  such-like  things  be- 
tween their  teeth  !' 

Thus  goes  on  the  evidence  to  farther  lengths  than  space 

lita  me  to  record,  or  than  circuiDstnnccs  niako  nvcessary. 
Six  Matthew  Hale  has  been  stigmatised  for  the  part  he  took 
in  the  trial  and  condemnation  of  these  Suffolk  witcJiea  j  stig- 
matised— would  it  not  seem  unjustly?  A  judge  has  not  to 
make  laws,  but  to  administer  laws  as  ho  finds  them.  If  in 
Sir  Matthew  llalc's  time  there  existed  an  act  of  |mrliumcDt 
against  witches,  as  there  did  so  exist,  then,  u*  j>re.tiding  judge 
on  t]ie  occasion  referred  to,  he  would  really  have  had  no 
cation. 

Considering  tliis  great  judge's  private  opinion  in  respect 
[~to  witchoa,  the  confession,  I  think,  mint  be  made  thiit  witch* 
craft,  in  respect  to  the  amount  of  credulity  whirli  ht-lit-f  in 
it  imposes,  does  not  draw  so  dev'ply  on  the  fountains  of  faith 
as  do  certain  beliefs  in  spirits  and  the  doingx  of  spirits  which 
even  now  prevail.  Authority,  powerful  authority,  favoured 
the  behef  in  wizards  and  witches;  ay,  for  that  matter,  the 
authority  eust«  to  this  YCiy  time,  never  having  been  re- 
voked. 

'  I  would  have  no  compassion  on  these  witches,'  Lather 
say ;    '  I  would  burn  them  nlL'     Tliun  docs   Luther 

Btiate  with  fervour  on  the  burning  of  witches,  informing 
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us  thiit  7000  w-itcliea  »mt  wixanls  w«ire  suit]  to  have  tieon 
burnt  at  Treves;  liOO  by  a  Hiiigle  bi^liop  of  Bamberg;  800 
in  a  anRlc  year  in  thw  bishopric  of  WiirtKburg;  1000  in  (lip 
province  tA'  Conio ;  400  at  Timlouse  n1  a  Hiigle  exc;e«tion  ; 
&00  at  Geneva  in  three  mnnUiH;  48  at  Con^ance;  30  at 
the  tovrn  of  Valeiy,  in  Savoy ;  and  70  in  Sweden.  A  judge 
named  Rcniy  )>oafltcd,  that  he  himself  hod  been  the  meana 
of  putting  to  death  in  Hi  years  800  witches.  Well  an  to 
oar  own  time,  powerful  authority  could  be  dted  favouring 
(he  existence  of  witclies.  '  To  pive  up  witchcraft,'  said  John 
Wesley, '  is  to  give  np  the  Bible.'  '  From  which,'  said  Dr. 
Coleoso,  in  a  lecture  delivered  by  him  at  the  Man'lebone 
Literary  Institution,  May  23d,  1865, '  from  wliich  also  follow 
a  number  of  similar  conclusions,  viz.  that  to  give  up  the  date 
of  the  creation,  the  account  of  the  rib  turned  into  a  woman, 
the  stories  of  the  Fall  and  of  the  Deluge^  of  tbe  speaking  aaa, 
of  the  sun  and  moon  standing  still;  to  give  up  any  om  of 
tlieso  :ix  u  )ii.ttorical  fact,  is  to  give  up  the  Bible;  or  rather,  as 
some  hnvt-  K:Li(l,  to  give  up  uur  noiuvst  and  dearest  conso- 
lations, and  ail  our  hopes  for  time  and  eternity.' 

In  Sir  Matthew  Ilalc's  time  the  belief  in  witchcraft  stood 
in  the  same  relation  to  churchmen  and  philosopbers  tliat 
biblical  litcnttisni  docs  now.  It  was  the  correct,  tbe  ortbodoz 
thing  to  beUe%'u  in  witchcraft  thon,  as  it  is  the  correct,  the 
orthodox  tiling  now,  to  beliove  in  scriptural  literaliMU. 

Whilst  Sir  Matthew  Hale  flourished,  there  were  many 
among  philosophers  who  not  only  did  not  believe  in  witehe^ 
hut  spoke  and  wrote  as  far  as  they  durst  in  deprecation  ot 
the  judicial  cruelties  practised  on  tbe  unfortunate  rictiiua  of 
such  belief.  The  elder  Disraeli  in  bis  disquisitians  praises 
old  licginald  Scot  for  the  sensible  and  humane  part  he  took; 
but  he  begs  the  reader  to  rt>mark,  that  Scot  does  not  dai-o  to 
deny  the  existence  of  witches. 

Dr.  Cotta,  who  lived  later  than  Scot,  also  took  tho  fixc- 
tliinking  lude.    The  doctor  «\-id«nt]y  wruto  Imdur  soma  re- 
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straint.     He  did  not  alxiolutely  <lvny,  but  aakM  for  inrortaa- 
tioiif  putting;  qu«stion.t  which,  like  inAuy  of  thcbw  put  to  as 

'     by  our  children,  are  aullicifintly  piiuling. 

Ill  respect  to  tike  intoge  of  Siuiiiiel  raUeil  by  the  Iiag  of 
Endor,  he  doea  not  quite  see  liow  Samuel  could  have  cocao 
dec«iitly  clod,  except  he  had  taken  a  tailor  with  biin  to '  y* 
gmve.'  Then  farther  adverting  to  the  tenet  of  faith,  tliat  a 
wJtch  could  not  tirowii,  beiTatise  water,  the  sacred  element  of 

^baptiiini,  would  not  liold  her,  the  doctor  bows — the  (Church 

^Hiu«t  know  best ;  bnt  he  would  humbly  like  to  bo  informed 

^Khy  the  other  ncrod  elements,  bread  and  wine,  <Lo  not  fly 

^^oro  a  witch's  lips  by  aimilnr  repulsion. 

Vvt  I  have  no  doubt  tlutt  Dr.  Cotta  and  Iteginald  Soot 
lau(!iit  tlicir  babies  and  their  womankuid  the  orthodox  tiling 
wi  to  witcliM.  Then)  were  nursery  picture-cards,  no  doubt, 
in  those  good  men's  honscs,  of  old  women  done  to  death  by 
fliime  and  bultor,  and  prayers  against  nitches  for  little  dears 

■Id  proy  bcforo  going  to  Bleep.     Better  err  on  the  side  of 

^Mfety. 

The  fact  mu«t  have  struck  everybody  who  has  dabbled  in 
witch-lore,  that  first,  there  liaro  been  fur  mure  witcbca  than 
wixanU ;  second,  that  witches  have  mostly  been  females  of  a 
certain  a<^-.  Tlicrc  have  been  young  wilehes  too.  'VMio  has 
not  n-ad  the  wild  recital  of  the  Bnllic  Amber  AVitcb  1  Nur, 
I  luivo  stumbled  on  a  strange  record  of  the  ^xiung  inmates  of 

^K  lady's  school,  thirty-four,  turned  into  witches  of  t)ie  me»t 

^BDvet«ratc  kind. 

^f       The  learned  Bodin,  acknowledging  the  fact,  accounts  for 

I  this  i-sjwcial  proclivity  of  women  t»  demoniacal  influonccai, 
For  m^-self,  I  do  not  wonder  that  tlm  belief  hu  provailed : 
it  h:i5  much  to  countenance  it.  If  evor  human  being,  at  any 
one  time  moiv  than  at  any  other  time,  may  be  fairly  uasumex) 
In  Iw,  frota  congeniality,  under  deiiuntiaca]  influence,  that 

I      human  being  should  In-  ii  worldly-miu<led  woman  at  the  time 

l^^lion  Uio  pliyskol  charms  of  girlhood  and  womanhood  have 
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vransd,  and  notliing  lightcnx  tli<.'  nIiiuIow  of  coming  o1<l  ng^, 
brightcnit  till]  fiiturv,  fills  it  vnth  utbcr  hopes^  or  attim«ii  it 
fo  other  pl«;a»un-s, 

The  beimly  of  youth  who  doahts?  Th«re  a  a  beauty  in 
old  tigp  too;  but  Trom  one  Htage  of  bcuity  to  anotlier  there  is 
ID  womaii'fl  life  a  bridge,  whereuiMi]  fllanding  awhile  the 
passer-on  Lt  like  to  be  pos^ssetl  by  evil  sijiiritx.  Knvy,  hatred, 
and  malice,  and  all  uncharitableness,  then;  ibey  are.  Witli 
Bodin,  1  marvel  not  at  the  belief  that  has  made  worldly- 
niindcd  women  of  a  certiUR  age  prone  to  beoonw  vitchvs. 

One  thing  estraordinary  in  old  witch-records  is  the  frco 
dom,  even  amounting  to  recklessness,  witJi  which  certain 
women  accused  of  witchcraft,  and  in  imminent  peril  of  their 
lives,  were  in  tlm  habit  of  giving  countenance  to  the  belief. 
1  put  aside  judicial  confi'ssions,  many  of  these,  1  fear,  having 
been  induced  through  torturv,  though  In  records  of  EnglLtli 
witch-trials  I  find  no  rofvronce  to  torture.  Apart  from  lliiii, 
it  really  swm*  that  many  of  the  women  implicated  encour- 
aged the  belief  from  ft  certain  sense  of  pride,  that  they  might 
seem  more  potent  than  their  neighbours.  English  wiLc^hvs 
were  leniently  dealt  with  by  comparison  with  their  sisters  in 
puritan  Scotland.  There  wltch-torturi)  was  reduced  lo  a 
system,  the  particulars  of  wluch  nru  known.  According  lo 
Scotch  belief,  if  the  witch  were  obdurate,  the  first,  and  it  is 
said  the  only  eScctual,  mode  of  obtaining  confession  was  by 
'  waking  her.'  They  bound  an  iron  bridle  or  hoop  acn»s  Iter 
face  with  four  prongs,  which  were  thrust  into  her  mouih,  and 
the  hoop  secured  behind  to  tlie  wall  by  a  chain,  so  thai  the 
victim  was  unable  to  lie  down.  In  this  jiociliou  she  was  some- 
times kept  for  severul  <layK,  men  heing  with  her  constantly 
to  pVevent  her  closing  her  eye«  for  a  niomont  in  sleq). 

Partly  to  accompli^i  iJiis,  partly  to  iliscover  the  insensible 
mark,  pins  were  thrust  into  her  body.  Tiien  tn  her  tortures 
ihey  added  excessive  thirst,  it  being  a  saying  in  Scotland,  that 
a  witch  would  uever  confess  while  she  could  driiik,    Worse 
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tortures  were  to  come — the  pennywinlde,  the  boots,  and  the 
caschielawis.  Our  English  witches,  so  far  as  I  oan  discover, 
were  subject  to  Done  of  these. 

Having  adverted  to  Wesley's  general  belief,  it  may  be  as 
well  to  give  his  confession  in  hill : 

'  It  is  true,'  writes  he, '  that  the  English  in  general,  and 
indeed  most  of  the  men  in  Europe,  have  given  up  all  ac- 
counts of  witches  and  apparitions  as  mere  old  wives'  fables. 
I  am  sorrj-  for  it,  and  I  willingly  take  this  opportunity  of 
entering  my  solemn  protest  against  this  violent  compliment 
which  so  many  that  believe  the  Bible  pay  to  those  who  do 
not  believe  it. 

'  I  owe  them  no  such  service.  I  lake  knowledge  these  are 
at  the  bottom  of  the  outcry  which  lias  been  raised,  and  with 
such  insolence  spread  throughout  the  nation,  in  direct  oppo- 
sition, not  only  to  the  Bible,  but  to  the  suffrage  of  the  wisest 
and  the  best  of  men  in  all  ages  and  nations. 

'  They  well  know,  whether  Christians  know  it  or  not,  that 
the  giving  up  witchcraft  is,  in  effect,  giving  up  the  Bible. 
And  they  know,  on  the  other  hand,  that  if  but  one  account 
of  the  intercourse  of  men  with  separate  spirits  be  admitted, 
their  whole  castle  in  the  air — deism,  atheism,  materialism 
—  falls  to  the  ground.  I  know  no  reason,  therefore,  why 
we  should  suffer  even  this  weapon  to  be  wrested  out  of  our 
hands.  .Indeed,  there  are  numerous  arguments  besides  which 
abundantly  confute  their  vain  imaginations ;  but  we  need 
not  be  hooted  out  of  one :  neither  reason  nor  religion  re- 
qnires  this.' 
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